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Improved Corliss Engine. 


We illustrate with this a double engine 
by the Fishkill Landing Machine Company, 
Fishkill-on-the-Hudson, N. Y., and on pages 
1,2 and 3 such details as represent, espec- 








ially, the practice of the company named. 

In the detail engravings, Figs. 1, 2, 3, 4 and 
5 represent the releasing valve gear, Fig. 1 
being a front elevation, Fig. 2 a plan and 
Figs. 3, 4and 5 rear elevations. Fig 3 shows 


the parts in engagement when the valve 
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begins to open, Fig. 4 shows the position of 
parts after the valve has been released, and 
Fig. 5 illustrates the action of the stop mo- 
tion. 

In all these figures A represents the valve- 
stem, and B the valve-lever which is secured 
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which has a hook # fastened on one end. 
This hook is provided with a hardened steel 
catch-plate 4, which engages a similar plate ¢ 
fastened on the end of valve-lever 2, and the 


hook is kept in place by a light spring /. 


On the end of'the rock-shaft D, opposite 
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Fig. 


to end of valve-stem by feather and set screw. 
CU’ is a double crank which vibrates loosely 
on a sleeve around the valve-stem, and is con- 
nected by an adjustable link-rod to the wrist- 
plate, from which it receives its motion. The 
end of the arm C carries a small rock-shaft D 
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upon a sleeve around the valve-stem. The 
other arm of the bell-crank // is connected 
by an adjustable rod z to the governor. 

By referring to Fig. 3 in which the double 
erank CC’ is moved by the wrist-plate in the 
arrow, and 


direction indicated by the 
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the hook /, is fixed a forked crank /’, having 
a pin # on which is mounted a sliding-block 
s, and the outside of block s is fitted to move 
in a slot / of the link @. ‘Tie link is mounted 
at and vibrates about a point / in one arm of 


a bell-crank //, and the bell-crank oscillates 


following the motion of the inner end 
of the 


end of the slot 7, it will be seen that these 


block s. and also of the inner 
points will come together when the curved 
dotted lines 2 and 3 cross each other, and as 


the movement continues, the block s will be 
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pushed farther from the center of valve stem, 
and when the center line of link shall be coinci- 


dent with radial line 1, as shown in Fig. 4, 


the block will have been pushed so far out- 
ward that it will have slightly turned the | 
small rock-shaft J, and moved the hook £| 
enough to release the valve-lever B. Then | 
the dash-pot will act and close the valve. | 


At this moment of release, effected by the | 
toggle-like action of the link, the pressure on 
the bell-crank /H, caused by the liberation, 
the 
center of the slot through point j to center of 


will be exerted in a radial line from 
valve stem or the stand which supports it, 
and during the entire movement of the hook 
FE there will be no appreciable strain to turn 
the bell-crank //, and consequently there will 
be no strain to disturb the normal action of 
the 


crank // is controlled by the governor, any 


governor. As the position of the bell- 
change in the height of the governor will 
cause achange in the position of the poi t |, 
and a corresponding change in the time of re- 
lease. 

The action of the automatic safety stop mo- 
tion is illustrated by Figs. 3 and 5. Fig. 3 
shows the position of the various parts when 
the engine is at its lowest normal speed, and 
the hook # is at the point of engagement 
with the valve-lever B. The 
the link @ is provided with an adjustable 


lower side of 


embossment 7, which, in the position shown, 
is just clear from the hub of bell-crank /7/. 
Now, should the governor belt be broken, or 
if from any other cause the governor balls 
should fall below this point, the bell crank 
H will be moved in the direction indicated by 
the arrow in Fig. 5, the embossment 70 will be 
brought against the hub of bell-crank, and 
the continued movement of the bell crank will 
cause the embossment to act as a fulcrum, and 
the lower side of slot / will cause the pin / in 
forked crank /’ to move outward, or from 
center of valve-stem A. This will carry the 
hook # outward so far that it will not engage 
with valve-lever /, and the valve will remain 
closed. 

In connection with the above, a simple at- 
tachment is placed on the governor column, 
by means of which the action of the stop mo- 
tion may be suspended or made operative at 
any time by the engineer, and when sus- 
pended the engine can be stopped and started 
in the usual way. 

Figs. 6 and 7 show details of cylinder and 
valve gear. 

The construction of the cross-head may be 
understood from an inspection of the en- 
gravings. ‘The pim is of steel, and is located, 
as will be seen, in the center vertically, and 
very nearly so horizontally. 
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By J. G. A. MEYER. 





FIFTH PAPER. 


DRAWING MATERIAL, DRAWING TOOLS AND HOW 
TO USE THEM. 

71. Drawing paper. The paper that is best 
adapted for our purpose must have a tough 
surface, so that it will stand the rubber well, 
also on which perfect ink lines can be drawn, 
and take the color evenly when applied with 
the brush. 

A great variety of drawing paper is manu- 
We will 
mention some kinds of this paper, but it must 


factured from which we can select. 


which we draw 
What- 
man’s drawing paper is often used, and is 
Of the different varie- 
ties of this paper we would recommend the 


not be understood that to 


attention is the only suitable paper. 
certainly very good. 


‘* cold pressed” or ‘‘ rough” as best adapted 


for our purpose. Hot pressed or smooth 
paper (Whatman’s make) although very good 
for some purposes, we would not recommend 
for working drawings. Whatman’s paper is 
made in sheets of various sizes, each size 


being known by one of the following names. 
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paper. It is made in 
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rolls, and can be bought 
in any desirable length. 
This paper has a rough | 
and a smooth side; the 
rough side is best ad- 
apted for our purpose. 
Other kinds of ma- 
chine-made paper, either 
in rolls or in sheets, can 
be used, providing its 
surface will not be in- 
jured by the use of rubber 
and comparatively strong 
to withstand rough usage. 
If the lines are not to be 
drawn in ink a cheaper 
paper will be quite satis- 
As for the most 
serviceable size of sheet 


factory. 


for elementary practice 
we would recommend 
19x24 

72. The next thing that 
will be required is some- 
thing to which we can 
fasten our paper while 
we are drawing upon it; 
for this purpose we need 
the drawing board. 

Drawing board, Figs. 
33 and 34. This should 
be made of good seasoned 
pine free from all knots 
and straight-grained, the 





grain running  length- 











wise. The edges of the 
square 
On the 
drawing 


board must be 
with each other. 
back of the 
board two battens «a a 
are fastened with the 
screws ) 0; these screws 








should pass through slots 
in the batten, as shown | 
in Fig. 33; this will pre. 








vent the board from 
splitting. The battens 
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ROGROUIIN coc cosedseccrcetsececes 22" x 30’ 
WIND cs cas: 0 cacbeks 0 sances 23" x 24’ 
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Double Elephant............. 27" x 40 
ROMEO ooo cacessanccens 31" x 53 


These papers have a water-mark of the 
which the 
name reads correctly is called the right side, 


maker’s name, and the side on 
and upon this side the drawing should be 
made. 

Another kind of paper is called the egg- 


shell paper; this is certainly an excellent 
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serve to hold the board 
straight, and in order to 
gain the greatest stiffness 
the battens should be 
fastened edgewise to the 
board, as shown 
companying figures. 


in ac- 
NGINE. 

Another mode of fast- 
ening the battens is to dovetail them into the 
board, see Figs. 35 and 36. This dovetail 
should be a little larger at one edge of | 
the board than at the other, so that it can | 
be driven tight similar toa wedge. These 
battens need no screws. Figs. 37 and 38 
show another construction 
board; this, although more expensive, we 


consider a far superior one, and strongly 


of a drawing 
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recommend it. Fig. 37 represents the face of 
the board and Fig. 38 its edge. The same 
kind of wood, and selected with the same 
care as recommended for the former board, 
will answer for this one. The peculiarity of 
construction is seen in Fig. 38, which indi- 
cates grooves about half the thickness of 
3 


board in depth and about } of an inch wide 


with a space of about ? of an inch between 
them. These grooves run the whole length 
of the board as seen in Fig. 37. The battens 
are fastened similar to those shown in Figs. 
35 and 36, and have the same dimensions. 
This kind of board will not warp as easy as 
the solid one, and is comparatively light to 
handle. 

The size of board that we would recom- 
mend to students is 28 inches long and 21 
inches wide. All other dimensions for this 
size of board are plainly given in the accom- 
panying figures. 

We cannot conclude the subject of drawing 
boards without referring to the kind repre- 
This in our 
In this 
case the battens a « are fastened to the end of 


sented by Figs. 39 and 40. 
opinion is the worst kind made. 


the board with the grain of these perpen 
dicular to that of the board. The shrinkage 
of the wood being less lengthwise than cross 
ways, it follows that in a short time the bat 
tens will project beyond the edges of the 
board, and this is a very objectionable and 


annoying feature. Neither will battens fast 


| ened in this manner hold the board as straight 


as those fastened to the back of the board, 
and as previously described. 
73. For fastening the paper to the drawing 


| board we use the thumb-tacks as is shown, 


full size, in Figs. 41 and 42. These tacks 
are made of steel pins screwed into brass o1 
German silver heads. 
the pin driven into thé 


head; we cannot advise the use of these, as 


The cheaper kind of 


the head is liable to slip over the pin when 
pressure is brought upon it, and since it is 
almost a universal practice to use the thum! 
for pressing the tacks into the board th: 
sensation will be painful should the head 
slip while in the act of pressing upon it 
Four thumb-tacks will be sufficient (one in 
each corner of the paper) to hold the size of 
sheet that we have recommended, 

| When some part of the paper is to be 
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tinted, it is always best to fasten the sheet to 
the board with mucilage, a process which 
will be fully explained when we commence 
the study of tinted surfaces. 

74. In the construction of a working draw- 
ing it is customary, whenever practicable, to 
draw all horizontal lines lengthwise of the 
board, see Fig. 47. By following this cus- 
tom the student will avoid an unnecessary 
strain upon his body, because he will have to 
bend over a smaller distance. 

75. All lines are first drawn with a pencil. 
Pencils of a poor quality should not be used, 
as hard spots are often found in them, hard 
enough to scratch the paper, thus giving 
considerable trouble and annoyance; we there- 
fore recommend only the use of the 
quality of pencils. 

These are made of different degrees of hard- 
ness, having the degree of hardness stamped 
upon one end of the pencil. Thus 77 stands 
for hard, H Ha degree harder, H H H/ still 
harder, and soonupto 7H HHHH. In 
our experience we have found H H H H 
pencils (commonly called ‘‘four #7” pen- 
cils) to give very good satisfaction, these 
being sufficiently hard to retain a good point, 
and lines drawn with this pencil can be easily 
erased when necessary. 

Pencils should always be sharpened at the 
end opposite the one on which the degree of 
hardness is stamped, so that if different kinds 
are used their degree of hardness can be 
easily distinguished. 

The proper mode of sharpening a pencil is 
to sharpen it to an edge, as shown in Figs. 43 
and 44. 
lines made with it will soon become too 
broad for accurate drawing. Pencils may be 
conveniently sharpened by first removing the 
wood with asharp knife, and then reducing 
the lead to an edge by rubbing the opposite 
sides of the lead on fine emery cloth or a 
fine file. 

76. The outside form of a pencil is either 
made round or of a hexagon shape. For 
practical drawing we would strongly recom- 
mend a pencil having a hexagon form (6- 
Our reason for recommending the 
hexagon pencil is that it will not roll off the 
board as easily as a round pencil; and since 
the upper edge of a drawing board is gen- 
erally placed a little higher than the edge 
nearest to the draftsman, a round pencil 
is almost certain to roll off whenever placed 
upon the board, and when this occurs (for 
some unexplainable reason) the point of the 
pencil, in nine 
cases out of 10, 
will be broken, 
which is not very 
conducive to the 


best 


If sharpened to a round point the 


sided). 


good nature of a 
draftsman. 
77. To draw a 
hold the 
perpen- 


line 

pencil 
dicular or very 
nearly so to the 
surface of the 
paper with the 
broad side of the 
pencil point 
against the edge. 
of the 
Always draw all 
horizontal lines 
from the left to 
the right hand, 
and vertical lines 
from the bottom 
to the top of the 
and ob- 


square. 


board, 
lique lines from 
the left to the 
right hand. 

We have al- 
ready stated in 
article 74 that it 
is customary 
whenever practicable to draw all horizontal 
lines lengthwise of the board. All such lines 
must be drawn with the aid of a T square. 

78. T square, Figs. 45 and 46, a is called 
the blade and } the head. The blade should 
be made of hard wood; plain maple, straight- 
grained, gives good satisfaction, although any 
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other close-grained hard wood, not liable to 
warp, will answer the purpose. It is always 
best to make the length of the blade, that is 
from the head to end of blade, the same 
length of drawing board. In this case it will 
be 28 inches long, and for this length 2; 


inches will be a good width. For longer 
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blades the width may be increased ; ,’; of an 
inch is about the The 
blade should be fastened to the face of the 
head with four or five screws, as seen in Figs. 
15 and 46. Sinking the blade flush with the 
face of the head is not recommended, as this 


proper thickness. 


will prevent the sliding of the set squares | 


a 
~ of 


END VIEW 
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beyond the edge of the drawing board; this 
will be better understood as we advance with 
our drawing lessons. The head is generally 
made of black walnut; its shape and dimen- 
indicated in the 


sions are accompanying 


figure. The blade should be square with the 
head. 

79. The using the T 
square is to slide the head of the T square 
along the left hand edge of the board to any 


proper manner of 


desired position, Fig. 47, then hold the head 
firmly against the left edge of the board and 
draw the line along the upper or front edge 
ed of the blade. All lines that have been 
drawn in this manner must be parallel, see 
Fig 47; if not, either the head of the square 
or the edge of the drawing board is not 
Straight, which must be immediately 
rectitied. 
oe — 

The shipbuilding trade on the Clyde is 
improving. Although several yards are en- 
tirely at a standstill, it is encouraging to 
know that new shipbuilding orders have been 
and that the 1886.87 is 
not likely to be so bad as was expected. 


received, winter of 


An Iowa man has patented a stock-waterer. 
He could probably get valuable points on 
Wall street 
It isn’t 


in relation to watering stock. 
necessary to use a trough, or its 
equivalent, which the Iowa inventor seems to 
think cssential, 
BR 

The Edinburgh International Exhibition 
covers an area of 7 acres, cost 30,000/., and 
was built in six months. 
=e 


Closing an Old Fstablishment. 

The closing of the works of the Abbott 
[ron Company, at Baltimore, shows the force 
of the competition of improved methods in 
iron working, and the uselessness of trying to 
work old machinery and old methods against 
This 


was formerly a prosperous business concern, 


improved machinery and methods. 
and one of excellent reputation as regards 
the quality of work done. ‘The works were 
1828 by 


grew into one of the large establishments of 


established in Peter Cooper, and 
the kind, the present plant covering about 
While 
elsewhere has something to do with the de- 


ten acres of ground. cheaper fuel 
termination to discontinue the business, the 

principal reason 

appears to be 
gradual loss 
compara- 
IR tive efficiency 
through failure 
to adopt modern 
machinery and 
The 


reason why this 


appliances. 
has not been 
done is probably 
largely due to 
the lack of a 
single competent 
head, the 


ness having for 


busi- 


a long time been 
managed by a 
board of trustees. 
In one sense it is 
a misfortune that 
such a business 





should be dis- 
continued, but it 
does not 


\\ (init neces- 


Wh 
Uf sarily mean that 
less business of 
the kind shall be 


the 





done in 
country. 


The Boston Commercial Bulletin very aptly 


says: ‘‘If the adoption of free-trade will 


permit us to more successfully compete with 
Great Britain for the markets of the world, 


why, in the name of common sense and 


British shrewdness, is she so anxious to have 


us try it 
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Dovetails may be cut on an ordinary saw 
table if it isin good shape. Fig. 66 shows 
how the kind of dovetail so much used for 
small packing boxes, and sometimes called 
ah is the 


saw table, cthe saw and d the gauge piece. 


Canada dovetails, may be made; 


This piece is made of a parallel thickness, and 
table 
through it, and a strip of hard- wood ¢, which 


before fastening to has a slot sawn 


just fills the kerf, is placed in it. This piece 
d must be fastened on the saw table in such a 
position that the hard-wood strip e will be 
parallel with the saw, and distant from it 
exactly the width of cut made by saw; then 
the pieces left standing between the cuts will 
just fill the cuts on the piece used for the 
other half of joint. You will see that the 
only difficult part of the job is setting the 
piece d so that the tenon left between two 
cuts will be of the same width or thickness as 
saw kerf. 
d for the strip ¢, fit two hard-wood strips into 


Do it this way: Saw the slot in 


it, letting them project above the surface of d 


1’ 3 
1 OTS, 


and also saw a slot in another piece 
of stuff before moving either saw or fence. 
You now have two pieces with a groove in 
each one at the same distance from one edge, 
the edge which was placed against the fence. 
In one of these pieces put one of the hard- 
strips, the 
gauge piece between the first one and the 


wood then use other as a 
saw, so that it will leave exactly the same 
thickness between the cuts that it cuts out. 
After finding the width necessary, lower the 
saw beneath the surface of table, and place 
the piece d in position against the fence. 
Then start the saw and raise it up slowly, 
letting it cut through d. Set it to the right 
height, then, after moving the fence out of the 
way, you are ready to go on with your job. 

It will be found best to fasten a number of 
pieces together for sawing, as this will give 
more length to the surface in contact with the 
fence or strips ¢, and thus hold the stuff 
steady while passing over the saw. 

For sawing a regular dovetail must 
make the piece d with the surface inclined to 
give the bevel necessary for dove-tail as 
shown at d, Fig. 67. The hard-wood strip « 
must be fixed parallel with the saw, then you 
may take choice between two ways of gaug- 
You may cut 


you 


ing or spacing the dovetails. 
them all from one edge of the stuff by sawing 
one side of all the dovetails, and then by 
turning the gauge piece d around to the posi- 
tion shown by dotted lines fand g, Fig. 67, 
being particular to place ¢ at exactly the same 
distance from saw that it was when the first 
side of dovetails was cut. ‘Then after locat- 
ing the first cut from the same edge that was 
used in locating the opposite side of dove- 
tails you may finish cutting them. ‘There is 
a difficulty about this which will be explained 
farther on, and is caused by moving the gauge 
strip ¢ when the piece d is changed to the 
opposite side of saw. 

A better way is to get spur pieces out all 
of the same width. ‘This may be done by the 
saw. Then locate the first cut on either side 
of dovetail by the two edges of piece, and 
the strip or guide e will do all of the rest, 
and won’t have to be moved for the second 
side. If it is desired to make the first nearer 
the edge, than the distance between ¢ and the 
saw, use a parallel piece between the stuff 
and ¢. 

The other part of the joint, the gain or 
mortise, will have to be cut one piece at a 
time. If your saw table has an adjustable 


slide for sawing horizontal angles, 


may be accomplished very easily. 


the slide a piece of stuff like section shown | 


at Fig. 70, making « the upright portion high 
enough to give a good support to the stulf to 


be sawed, and the rabbet at / about the same | 


thickness as stuff to be cut. This piece 


should be in length about twice the width of 
the pieces to be dovetailed, once the width 


on each side of saw, to support them as they | 


are moved from one side towards the other. 
The 
will be 


This piece is also shown at d, Fig. 68. 


first cut on each side of dovetail 


gauged from the edge of stuff. This can be 


this | 


Fasten to | 


AMERICAN 


done by putting a hand-screw on the slide at 
the required distance from saw. The posi- 
tion of this cut will locate all of the others by 
means of the stripe. Thecut which holds 
this strip is made before fastening the piece 
d to the slide, which will insure its being 
parallel with the saw. 

We can now saw one side of all the gains, 
then by turning the slide around to the oppo- 
site angle, and making another cut for ¢ par- 
allel with the saw in its present position, we 
can finish the gains. 





If the saw table has no adjustable slide, 
make a slide as shown in Fig. 69, where « is | 
the fence, )¢ the slide or gauge, and d the| 
saw. The two sides of the gauge / and ¢ 
should have a section like Fig. 70, and should 
be far enough apart at the saw to give some | 


length outside of saw to support the stuff 
being cut, and the distance between the saw 
and fence must be equal to the whole width 
of pieces to be dovetailed, as the fence is not 


to be moved while sawing the gains. 

At e e are shown the hard-wood slips which 
The 
kerfs for holding these slips are made by 


determine the space between cuts. saw 
setting the fence one space nearer the saw, 


before locating it for cutting the gains. There 





is one thing which is very important, the ac-°* 
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) 
In sawing miters (horizontal), as for picture 
frames, it is evident that unless the opposite 


sides are of the same length, that the joints | 


won't fit; to get them of the same length place 
one on top of the other and cut them both at 
once. 

By using a gauge piece similar to the one 
used in cutting staves, shown in Fig. 63, any 
number of pieces may be cut at once, as in 
This 
may also be done by putting a stop or slide 


making hexagonal or octagonal frames. 


after cutting one end of all the pieces to be 
sawed to the same length, and placing the cut 
end against the stop. 

In sawing pieces off square and of the same 
length, where they are to be cut pretty short, 
as in cutting up stuff for gear teeth, one very 
common way of gauging the length is by the 
fence; but if the stuff sawed is narrow, the 
pieces are liable to. catch between the fence 
and the saw and make trouble, perhaps break 
something. A better way is to fasten a piece 
down on table, back from the saw, in such a 
position that when the stuff is drawn back for 
another cut, the end may be pushed against 
this piece, thus gauging the length ; then when 
it is moved up to the saw it is left all clear. 
This may also be accomplished by a piece 
placed against the fence and kept back from 
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Fig, 69 





curate spacing of the cuts at the two angles 
necessary to form the two sides of gains, and 
which is accomplished very easily and cor- 
It is evident that if the 
| spaces between the cuts for one side of the 


gains are longer or shorter than the spaces for 


rectly by this means. 





| the opposite side, the width of the gains will 
} increase or diminish in the same proportion. 
| This is a point about which great care should 
| be taken, as it will be almost impossible to 
| make the dovetails fit together if they are not 





| of the same size, and spaced evenly. This 
| will, of course apply to both the dovetails and 
the gains, or the tenons and mortises. The 


test of spacing the dovetails is to get your | 


stuff to a width, then the same gauge does for | 
both sides of the tenons without moving, | 
and for cutting the gains. The method shown 
in Fig 69 will give the best results, because | 
the cuts for the pieces e ¢ are made parallel | 
| with the saw and both at one time, then as the 
, angles formed by the two sides / and ¢ of the 
sliding gauge are equal, it follows that the 
distance between the saw and either one of the 
pieces e will always equal the distance between 
the saw and the other piece. 


| 
| 
| 
| 
This manner of cutting dovetails may be | 
used for making snap-flasks, or for any other | 
purpose where a good many pieces are to be | 
made all alike. It would not pay for only a} 


few. 
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the saw. If you still persist in using the 
fence alone for a gauge, just count your 
fingers after you have done sawing, to be sure 


that you still have the right number. 
> 


Success of a Model Trade Union, 





The Brotherhood of Locomotive Firemen 
recently held a large and enthusiastic conven- 
tion in Minneapolis. In his annual address 
Grand Master F. P. Sargent said : 

When we contemplate the rapid growth of 
our Brotherhood, how in thirteen years it has 
grown in numbers from 11 to 17,000 members, 
we cannot help but admire the work of the 
men who only a few years ago were looked 
upon as being devoid of principle and unwor 
thy the association of respectable people. 
Organizing themselves together for the pur- 
pose of advancement, selecting for their watch- 
words, ‘‘ Benevolence, Sobriety and Indus 
try,” living true to every obligation, faithful 
in the discharge of every duty, they saw their 
efforts crowned with success, and to day 
wherever the locomotive proclaims the ad- 
vance of civilization, you find the locomotive 
fireman an honored and respected member of 
society. To bea locomotive fireman and a 
member of the Brotherhood is to be regarded 


as the peer of all men. Benevolence being 
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one of the teachings of the Brotherhood, and 
| being brought into daily use in our calling, 
our members are constantly impressed with 
| the necessity of being prompt in meeting al] 
financial obligations, so that the order can at 
all times discharge its liabilities to its me: 

bers. During the few years that our orde: 
has been in existence there have been paid 
out for the benefit of members and their fan 

ilies over three-quarters of a million dollar 

This money has gone out to relieve the wants 
of those who would have been left to the col 

charity of the world had it not been fo 
the benevolent work of our Brotherhood 
Again, this Brotherhood teaches its members 
sobriety. 


Realizing how essential it is that 
locomotives should be manned with sober 
men, the Brotherhood has placed in _ its 
platform this plank, and when a candi 
date enters our order the great principle 
of sobriety is taught him in such a man 
ner as to leave a lasting impression upo 
his mind. We believe that sobriety is one of 
our safeguards ; that to leave out that princi 
ple of our order would prove detrimental to 
the interests of all classes of society, and as 
one of our objects is to better the condition 
of all railroad men by good example, we con 
tinue to urge upon our members the necessit 
of being sober men. Do you ever think what 
serious results would come to the public if 
the enginemen in whose hands is placed the 
keeping of the locomotives of our land, that 
draw the thousands of cars, freighted with 
human lives, were men of intemperate habits 
—were not able to control themselves, but 
with brain crazed with drink would rush on 
regardless of orders or signals, causing certain 
destruction to all who were so unfortunate as 
be placed in their keeping ? The Brotherhood 
realizing the result of such men manning our 
locomotives, inculcates this virtue of sobriety 
into the mind of every member, and by rigid 
laws seeks to keep only sober men in its 
ranks. * * * 

Railroad building in this country is by no 
means completed. The principal roads are 
continually making improvements in the road 
bed and equipment, by which distance is 
shortened, speed increased and the safety of 
passengers promoted. New lines are being 
constructed, and engineers and firemen are in 
constant demand. With our teachings of so- 
briety and industry, and the godd influence 
brought to bear upon the members of our 
order, we cannot but feel that the class of 
firemen we would supply would be such as 
the traveling public would prefer to have in 
such responsible positions, while railway 
officials would recognize in a member of our 
Brotherhood a faithful employe, always at his 
post, and not afraid to do his duty. Courage 
is one of the requisites that go to make up a 
good engineman. A man to ride upon a loco- 
motive must be a man of nerve—one that can 
face danger in all its trials, and in the hour of 
Th 
Brotherhood teaches this, and the man who 
has not the moral courage to face danger, 


disaster retain his presence of mind. 


should never apply for membership in our 
order, Day by day we read of accidents upon 
the rail where enginemen lose their lives in 
the discharge of their duty. Did you ever 
consider the position of an engineman when 
dashing along at a speed of forty miles an 
hour? He sees the misplaced switch, with the 
siding filled with cars heavily loaded, and 
knowing that there 
him from colliding 


is no power to prevent 
with this terrific force, 
thought, and that to do 
his duty, he goes down to death. 


when with only one 
Do you 
not think, kind friends, that it requires men 
of nerve to fill the positions that these bronzed 
veterans fill, and do you ever consider, in the 
face of all these dangers, that in many cases 
they are the most poorly paid of any class of 
workingmen in our land? And yet, such is 
the fact in many sections of our country. It 
is one of the purposes of our organization to 
secure reasonable wages for the enginemen of 
this country, believing that when men risk 
their lives day by day, in sunshine and storm, 
in daylight and darkness, they should have a 
fair day’s pay for a fair day’s work, and that 
is what many locomotive enginemen are not 
getting to-day. 
We are a labor organization, you would say 
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I will answer, yes. Knowing that only by 
organized effort we can protect ourselves, we 
have adopted certain methods whereby we 
can obtain justice at the hands of our em- 
ployers. 

There are sometimes men so selfish and 
narrow-minded that they consider that a la- 
boring man has no rights—that he is simply a 
slave in the service of his master, and, unfor- 
tunately, there used to be some of that kind 
of men who got to be railroad presidents and 
managers, and they could never enjoy a good 
night’s sleep unless they were getting all the 
receipts of the road, while the poor engine- 
men were compelled to work eighteen hours 
The 


Those 


out of twenty-four for a mere pittance. 
Brotherhoods have wrought a change. 

old fossils have nearly all gone to the rear, 
and more liberal, 
taken their places, and the railway presidents 


broad-gauged men have 


and managers of to-day are more disposed to 
give their employes fair wages. * * * 
Our system of adjusting grievances is by 
arbitration, believing this is the only sure 
method of preserving harmony between em- 
ployer and employe. 
aggrieved, we make a statement of our griev- 
ance and place it in the hands of the Griev- 
ance Committee of the local lodge. The 
chairman of this committee, through its 
secretary, calls the committee together and 
examines into the merits of the grievance, and 


If at any time we feel 


if considered just, the committee so reports to 
the lodge with proper recommendations, and 
if the lodge considers the grievance worthy 
of action, it orders the committee to proceed 
to adjust the matter. The committee then 
call on the Master Mechanic and Superintend- 
ent, and in a gentlemanly manner lay the 
grievance before them, and if possible arrive 
If the Master 
Mechanic and Superintendent have not the 
power or show no dispusition to treat with 


at a satisfactory settlement. 


the committee, they go to the General Man- 
ager, from him tothe President, and so on 
until all means have been exhausted to secure 
asettlement. If they fail, they then send for 
their chief executive, and on his arrival he, 
in conjunction with the committee, again 
uses all means within reason to effect a settle- 
ment. 
of the Grand Master to order the men to quit 
work, or, in more plain terms, to strike. 
Now the Brotherhood 
men have been in existence nearly thirteen 


Failing again, it then lies in the power 


of Locomotive Fire- 
years, and during that time we have not 
We believe 
that the conservative stand that has always 


been involved in a single strike. 


been taken, and the intelligence of the men 

that have been our leaders and committees, 

have been the means of making this record. 
sae : 
Moulding Pulleys. 


By Rosert E. Masters. 


A correspondent writes me, ‘* In AMERICAN 
IaAcHINIST, October 23rd, 1886, in an article 
on moulding pulleys, you speak of lifting 
plate, ring pattern, ete. I have been run- 
ning a little shop away out West here fora 
long time, and the above named journal, which 
I receive regularly, isall I have to keep me up 
with the times. I would be very glad to have 


y 
Db 


{ 


you give a description of patterns, liftin 
plates, etc., for moulding pulleys under 3 
feet diameter. My pulley patterns are all in 
halves, and I have three or four of each diam- 
eter different widths of face. Perhaps I ought 
to be ashamed of being so much out of date, 
but Iam a machinist by trade, and all I know 
about foundry work I picked up since I have 
been running this little repair shop.” 

There is nothing whatever to be ashamed 
of, for it is not 


who have served time as moulders and who do 


unusnal to come across men 
not understand making a pulley of this de 
scription. Some of them are very good work 
men, and it is simply because they never 
worked where they made this class of work; 
a little explanation always makes the matter 
clear to them. 

In this issue we illustrate a way of making 
aring or band pattern for the pulley rim. In 
the first place, step A is cast large enough so 


that when it is bored out tapering and the 


end of the shaft / turned to a snug fit it will 


.qIR _ T 
AMERICAN 
hold the shaft rigid without any other sup- 
port. For sweeping up small ring patterns, 
shaft 14 


long is plenty large enough. 


etc., a diameter, 2 6° or 3 
For a larger 
class of work use a shaft 2" diameterand long 
enough so that the upper end can be fastened 
in a box on the end of a swinging arm which 
is fitted to the wall, said box to be adjustable 
so that it can be moved to plumb the shaft. 
Have two and two 
wrought iron arms C with slots in the arms to 


bolt the wooden strikes fast. 


set collars east or 
For striking up 
small work it is not to have the 


strike any higher than the line /D, having a 


necessary 


set collar on each side of the lower arm, but 
for larger work it is best to have the strikes as 
shown, as they are firmer and will not spring 
away from the work. 

Fig. 2 isa plan view of the arm and strike. 
It will be noticed that the sweep revolves 
and the shaft remains stationary. Another 
plan in green sand work is to fasten the arms 
with a key or set screw, and have the shaft re 
volve with the sweep. On the other hand in 
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Before setting the drag # back on 


again 
feel all over the surface of the mould to see 
if there are any soft spots ; 


if there are, don’t 
press them in with your hand until you have 
a hard surface, or commence filling up with 
a trowel slicking sand on top of slicked sand. 
This is a common practice with some mould- 
ers, and causes more loss from scabbing than 
any other one thing that I know of, espe 
cially in overhead patching: rather rough the 
place up with a trowel, take some sand and 
fill up a little above the surface of the mould, 
then take the trowel and dress it down, mak- 
ing the surface about as hard and smooth as 
the balance of the mould. It isa good idea 
to rub the fingers lightly over a patched 
place, then blow it off with a bellows; in some 
sand and thin castings this often prevents a 
blister. Now put the drag /#’ back on again. 

The cope //, Fig. 3, is laid upside down on 
the floor or a board, and rammed up witha 
Strike off level 
edge, slick down and shake 


pouring gate in the center. 
with a straight 
on plenty of parting sand, turn it over and 
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striking up some classes of loam work the 
strike remains stationary and the mould re 
volves. 

In case the shaft revolves with the sweep, 
instead of boring the step-out tapering, a 
steel point is fitted in it and one end of the 
shaft is countersunk to fit the point. Of 
course in this style of spindle and step the 
upper end is always fitted in a box. 

Put the flask 


dividing the space equally by using the shaft 


or drag) / down on the bed 
which has been plumbed) as a center, build | 
until the 
After finishing 
smooth and firm lift ont the spindle and 
strike, then lift the flask off and set it aside; 


now return spindle and s'rike to sweep up the 


up the sand at / and strike off 


circle has been completed. 


inside shown on the right hand side, Fig. 1. 
The rim can be made heavy or light by moving 
After the inside or 
has been struck up take off the strikes, lift the 


the upright strike (. 


eore 


spindle ont and fill the holefup with sand. 

















PULLEYS. 
close it on, then lift it off again to see if it 


touches all around; 
the 


a good channel in a circle in the cope at / /, 


or, if you have a ‘‘crush,” 
also cut gates. In cutting the gates cut 
then cut four channels from tbat to the sprue 
in the center; between these and the drag cut 
light gates to the mould. These gates must 
not be so heavy where it discharges into the 
mould, but what the channel / / can be kept 
full when pouring it. 

Another plan for making the core or inside 
of the pulley which may seem easier, is, after 
striking up the outside have strips of wood 
the right length and thickness, and stand 


them up against the sand all around at / F 


Fig. 3, and ram up the inside, then put the 
cope on the drag and ram it up and lift off 
the 
and 


the same as in any mould. Draw out 


strips, lift off the ‘' cheek” or 
dress up the mould. 


drag 1 
J J are spikes driven in 
the flask to support the sand when it is lifted 
off. 
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These pulley bands are usually made from 
6’’ to 8 deep. Of 


measurements for any certain sized pulley 


course in making the 
you will have to allow for two shrinkages, one 
in casting the band pattern and one in casting 
pulleys from the band. 

After the band is cast turn it up inside and 
out perfectly straight (some prefer giving a 
little taper) bore three or four 2” or 5 holes, 
from the 
edge through at A’ and equal spaces apart, 


depending on the size of the band, $ 


then make some hand hooks to draw it up and 
lift it out by. 

A number of ideas have been suggested in 
this article so that it would not be necessary to 
be confined to any one plan. In my next 
will be shown how to make the lifting plate 


and mould a pulley. 
ae 
b. FF. 


ancient signatures in the October number of 


Kelley has an article discussing 


the Penman’s Art Journal. He says: 
‘*The sign of the cross, used by persons 
who could not write, is said to have originated 
the originally 
made with the blood of the signer. 


during Crusades, and was 
It was 
subsequently used with the signature to fur- 
ther attest to its sacredness. 

‘“Among the many kings and emperors 
who could not write a signature, it is said 
that Theodoric, king of the Ostrogoths, was 
so illiterate and stupid that during the ten 
years of his reign he was not able to write 
four letters. The letters were cut for him in 
a plate of gold, and the plate being laid on 
paper, he then traced out the letters with a 
quill.” 


Se. 


LETTERS FROM PRACTICAL MEN, 
Turning Tapers, 
KHditor American Machinist : 

Seeing your answer to C. H. B. in Oct. s0th 
issue, reminds me of @ way of boring tapered 
holes that I first saw used when an appren- 
tice. 

First, turn an arbor say 8’ to 12” long, 
Then fit lathe 
As near to the chuck as 
will let it work when set over to the desired 


with good sized centers. 


chuck on one end. 


taper, turn a place for the steady rest, with a 
shoulder that will not let the arbor work off 
the line center, when the other end is free. 
Then set the lathe over (with the arbor be- 
turn the de- 
sired amount of taper to the foot. 


tween the centers), enough to 
Put on 
the steady rest so that it will hold the arbor 
the Move back the tail 


stock, put on the chuck and the rig is ready 


up to live center. 
for business. Be careful to set your boring 
tool lathe 


This rig may not do very well on very tapered 


the same height as the center. 
work, but will be found a very handy tool to 
have around. 
EXccENTRIC STRAP. 
Wahoo, Nebraska. 


Making Cloth Stick to 
Vachinist : 


fron, 
Kditor American 

In answer to your correspondent who wants 
a cement to fasten cloth to cast iron rollers, I 
will give my 


receipt. Take equal parts of 


white lead, red 
Mix 


saturate 


lead and cast iron borings. 
thick 
Spread about 


with lard oil until 
the cloth. 


inch thick on rollers and lay on the cloth. 


enough to 
of an 


Have a sheet iron band the length of the 
rollers with bolts, put on and screw up 
tightly ; third, put in a warm place until 


hard and dry. Remove the cast iron band, 


and your cloth will adhere tightly. 
A. J. KaBLEs, 


158 Myrtle Avenue. 
Buffalo, N. Y. 


tnequal Wear Caused by Want of 
Balance, 


Editor American Machinist . 


Flat spots on crank pins, such as Mr. Geo. 
Osborne mentions in October 30th issue, are 
quite common whenever the rotating parts 
are unbalanced and the speed is high. Gear 

the 
from one side more than on the other 


wheels will work in the same 
te eth 
side of the}, wheel 


way wear 


making a flat spot as it 








6 
were—notably the pinions on mill spindles in 
flouring mills. 

The old fashioned sun-mill crank was my 
first lesson in this matter, and the curiosity 
about it was that the spot would be just 
where it would seem as if the wear ought to 
be least. I was told that such a spot was 


evidence of a smart mill. I now see that it 
was want of balance, and that the thrust on 
an unbalanced journal is on the light side. 

F. J. MASTEN. 


Belmont, N. Y. 


Fastening Cloth to Cast-Iron Rollers. 


Editor American Machinist : 


In reply to the question addressed to your 


readers in regard to fastening cloth to cast- | 


iron rollers, I will say that I have worked in 
a shop where steam power looms were built 
The back 


were covered with leather, and this is the way 


for weaving wire cloth. rollers 
it was done: Gear your lathe fora fine thread, 
say No. 
rounded off, and take a cut deep enough to 
When the roller 
is all cut across with a thread in this way, 
then, if 
the roll is hollow, place hot irons inside to 


16; make ascrew tool with point 
raise a good rough thread. 


tap out a hole near the end, say { 
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manufacture of machine tools, but not accur- 
ate enough for many other uses. We might 
possibly improve it, but do not care to under- 
take it. 

F. A. Pratt. 


Hartford, Conn. 


Many or Few Parts in a Machine—Odd 


Screw Threads, 


Editor American Machinist: 

In your issue of November 6 you comment 
upon the growing tendency in machine de- 
signing, to cheapen construction by casting 
journal boxes and like parts of one piece 
with the of a than 
attach the same as separate pieces by means 


frame machine, rather 
of bolts or screws. 

Within certain limits this practice is in 
accordance with the best principles of machine 
construction, but when carried beyond those 
limits is the source of much future expense 
Journal boxes which 


and are 


subject to much wear, and which will require 


annoyance. 


occasional rebabbitting or bushing, should 


never be made solid with the main frame 


casting of a machine unless in places 80 easily 
accessible that the work may be readily per- 


warm it; if not, heat up a tank of water and | 


place the roller in it until it is quite warm. 
It does it no harm, as the iron dries very 
quick after being removed, and leaves a little 
Next 
place it in the lathe, cut one end of belting 


rust, which is all the better for glue. 


off diagonally, and put in a screw to hold that 
end from starting. Put a tension on the belt 
by running it through two or three pins. 
Feed it on like a screw after putting on lots 
It will be very tight, and the other 
After 


It lasts a long 


of glue. 
end can be fastened in the same way. 
it is cold, it can be turned off. 
while, and stands a great strain and pressure 


The trouble with our fellow-reader is, I 
think, due to his roller being smooth. Use 


good glue, put on in a long 
strip, very tight, and fasten the 
ends, and I think he will work 
it. 
and rolls 6” x 


The belting used was 23’, 


§' STAR. 


Bushing Loose Pulleys. 
Editor American Machinist: 


I have found the following 
plan for bushing loose pulleys 
that are worn from ,'; 
+ inch to answer the purpose 
very 
sheet 


inch to 
well: Take a piece of 
the 
which is a little 
half the slack in the pulley 
hole. Cut it a little less than 
the length of the hole in the 


iron thickness of 


less than one- 


pulley, and long enough to 








Fig, 16! 


machines, they certainly will not wait repairs 
until they can get bolts or screws from the 
maker at New York, but will have them made 
and fitted at the nearest shop, whereas if the 
bolts had been standard they would have 
been found in the regular shop stock. 
F. A. HETHERINGTON, 
Supt. Brooklyn Factory, 
Campbell Printing Press and Mfg. Co. 
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Modern Locomotive Construction. 
By J. G. A. MEyYEr. 


TwENTY-NINTH PAPER. 





In our last paper we have seen that the 
lead of the valve remains constant when a 
stationary link is employed. 

But now let us examine the state of affairs 
when a shifting link is used; by so doing we 
will find that the lead of the valve increases 
when the link is moved from full-gear towards 
mid-gear. 

Fig. 168 represents a valve-gear with a 
shifting link, and here again, for the sake of 
simplicity, its mechanism is represented by 
Also, in order to enable us to 


center lines. 
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Fig. 168 
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if we know the position of the former, we 
also know the position of the latter. If, 
therefore, through the point /, a straight line, 
hiis drawn perpendicular to LZ M, and th: 
valve seat placed in such a position in 
which the distance between the line h 7. 
and the outer edge p of the port, will rep 
resent the lead when the link motion is in 
full-gear, then we can easily determine th: 
amount of lead when the link is set to cut off 
at any other portion of the stroke. Thus for 
instance: Let the arc d fh represent the 
| position of the link are when the link motion 
| is in full gear and the piston at the beginning 
| of the back stroke, and also assume that th: 
| valve has ;'; of an inch lead when the link 
|motion is in this position. Draw a straight 
line » 0 any convenient distance above and 
parallel to 1 M. Through 4, the point of in 
tersection of the line Z M, and the are d / 
draw a straight line #7 perpendicular to ZV. 
the point of intersection of the line, line ) 7 
and the line 7 0 will represent the edge of the 
valve as shown. 


| 


From the line 47 and on the line 7 0 lay 
of an inch from h 7, then this 
represent the outer edge of the 
and the distance between the 
point p and the line / 7 is the lead when the 
link motion is in full gear. Let us now as- 
sume that the link has been moved into mid- 
gear as shown by the dotted lines, but with- 
out disturbing the position of the crank and 
that of the eccentric centers f and 6. Through 
|h,, the point of intersection of the line 1 ¥, 
and the new position of the link are d, /, 
draw a straight line i, 7,; the distance be- 
tween this line and the outer edge p of the 
port will represent the lead when the link is 
in mid-gear, and, as will be seen, this lead is 
greater than the lead when the link is in full- 
gear. 

In a similar manner it can be proved that 
the lead gradually increases when the link is 
from full-gear towards mid-gear. 
Again, by simply increasing 
the length of the eccentric rods, 
the difference between the lead 
when the link is in full-gear 
and the lead when the link is 
in mid-gear is decreased. Thus 
making the length of the ec- 
centric rods equal to twice 
the length as before, but not 
changing the position of the 
crank and the centers f and 
b of the eccentrics, the link 
will occupy the position as 
shown, X, then by drawing 
the valve seat in the correct 
place, following the 
method of construction as be- 
fore, it will be seen that the 
difference in the lead (or in 
other words the distance 


off a point p +}; 
point p will 
steam port, 


moved 


Same 


be- 


make a complete bush. Punch oil holes in| formed with ordinary tools, and without | trace quickly and clearly the effect of the ;tween the line / ¢ and h, ¢,) when in full 
this sheet, a dozen or so, before bending it, | taking to pieces the whole machine. When it | position of the link on the lead of the slide | gear, and the lead when the link is set in 


then bend it into shape on a mandrel. 


forced into the pulley with but little delay. 


Marr DoNNOVAN. 


Accuracy of Leading Screws, 
Editor American Machinist: 

In your last issue there was an article re- 
lating to a screw and index plate made for 
the Niles ‘Tool Works by the Pratt & Whitney 
Company, which may to some appear a little 
overdrawn (egotistical?) the 
It 
say (and this is what was intended) that the 


especially in 


matter of the screw. would be 
screw in question is, so far as we know, nearer 
perfection than any long screw in this country. 
We do not say, and do not think it is equal to 
many screws used for fine graduating and for 
other scientific purposes. Our experience has 
not been in this direction, but altogether in 
screws for lathes and other machine tools, and 


our acquaintance with this class of screws made | 


by other parties leads us to believe that ours 
will not suffer by comparison with any other 
maker’s. Our leading screw was perfected in 
our own shop, after having discarded other 
We 
think it sufficiently accurate for our use in the 


makers’, because of their imperfections. 


better to | 


| the frame castings is a good one. 

The sleeves may be made of bronze or any 
other suitable material, and when worn can 
be replaced cheaply by any repair shop. 
This, of course, adds somewhat to the ex- 


pense of construction, but I think when its 





| he will not object to paying for them. 
| Another annoyance to which the ‘‘ one piece” 
| machine often subjects the machinist who 
| has to repair it, and which causes him to 
|condemn the designer to all sorts of un- 
| pleasant places, is that it is sometimes found 
| necessary to dismantle a whole machine in 
order to take out a gear or pinion that needs 
tooth. 


forms the larger portion of the repair bill. 


a new The cost of doing this often 


The practice which some manufacturers 
| still adhere to of using bolts and screws of 
| odd sizes and threads, should also be con 
demned, for it often subjects the users of 
their machinery to much loss of money and 
time. The theory that by this practice a 


manufacturer can control the repairs of his 


machines is not tenable, for if Jno. Jones & 
Co. of Cincinnati, Chicago or St. Louis, have 


a break-down anong some of their special 





advantages are pointed out to the purchaser | 


yies . . . | . | 
By j}is desirable to use solid bearings for small! valve, we have shown the latter and its seat | 
moving the pulley along on the shaft this| shafts or rods, the plan of forming them by | above the line 1 M and parallel to it. The | 
bushing can be sprung over the shaft and/ means of sleeves or bushings inserted into | distance between the valve seat and the line | 


| Mis immaterial; it can be placed at any | 


} . - : . : 
|convenient height, without affecting the cor- 


rectness of our reasoning; but the distance 
| between the line S 7’ and the end of the valve 
seat is important, and should be placed ina 
position as will be presently explained. 

In Fig. 168 the point ¢ represents the cen- 
ter of the driving axle; the circumference f 0 
represents the path of the centers of the ec- 
centrics, / the center of the forward eccentric, 
and / the center of the backward eccentric. 
The are d / represents the link are, that is, an 
are drawn through the center of the link open- 
ing; and the are ¢ 4 represents the arc in which 
the centers of the eccentric rod pins are lo. 
cated. In this figure the link motion is 
shown to be in full-gear. 
crank-pin isat l’, and consequently the pis- 
back 





|ton will be at the beginning of its 
| Stroke. 

When the link motion is in full-gear, or in 
inid-gear, or in any intermediate position, 
the point of intersection 2 of the line 1M, 


and the are d /, willalways represent the posi- 


tion of the center of the valve rod pin; and | 


since the distance between the valve rod pin 
and the slide valve is constant, it follows that 


The center of the | 


mid-gear is less than when shorter eccentric 
From this we learn that the 
magnitude of the variable character of the lead 


rods are used. 


depends upon the length of the eccentric 
| rods, and that in practice, where it is gen- 
|erally desirable to keep the lead as nearly 
constant as possible, we must make the ec- 
centric rods as long as the design of the en- 
In 
full-gear the lead is generally ,',; of un inch, 
sometimes a little less, and this lead is in- 
1 3 


creased to j 3 


times even more, by moving the link into 


gine will admit. locomotives when in 





or of an inch, and some- 


| mid-gear. 


| CONNECTION OF ECCENTRIC RODS TO THE LINK. 


| In order to avoid hereafter any misunder- 
standing, we again call attention to the fact 
that this article link 


which rockers are not employed. 


refers to motions in 
It is always desirable that locomotive slide 
no matter in 


what position the link is placed, and it cer- 


valves should have some lead, 





|tainly would be injurious if the slide valve 
lapped over the steam port at the beginning 
Now to 
| having lap at the beginning of a stroke, the 


lof a stroke of the piston. avoid 


eccentric rods must be correctly connected to 
ithe link. Notice, the 
in which the eccentric rods are connected to 


for instance, manner 
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the link in Fig. 168. Here, as will be seen, 
the eccentric rods do not cross each other 
when the piston is at the beginning of 
the back stroke. But now let us examine 
Fig. 169, which represents precisely the same 
valve gear as that shown in Fig. 168, but 
with this difference—the eccentric rods are 
crossed when the piston is at the beginning 
of the back stroke. Note the result. If it is 
the intention to use the link simply for the 
purpose of reversing the motion of the en- 
gine, then this manner of connecting eccen- 
tric rods to the link would work very well, 
but as soon as the link is used for the pur- 
pose of changing the point of cut-off, then 
this arrangement of eccentric rods will have 
an injurious effect, particularly so in locomo- 
tive engines, as we can readily see by in- 
specting Fig. 169. In this figure the full 
lines represent the mechanism to be in full- 
gear, and the dotted lines represent the same 
to be in mid-gear. Drawing a line h 7 per- 
pendicular to the line / M and placing the 
valve seat in its proper position as explained 
in connection with Fig. 168, the distance 
between the line / 7 and the outer edge of 
the steam port p, Fig. 169, will be the 
amount of lead when the link is placed in 
full-gear. On the other hand, when the link 
is placed in mid-gear, as shown by the dotted 
lines, and drawing a line /, 7, through the 
point /, perpendicular to the line 1 M, we 
find that instead of having lead—as we should 
have—the slide valve laps over the steam 
port when the piston is at beginning of the a 
stroke, which is a bad feature, and must be 
avoided in locomotive construction. 





ape 


The 125 steamships plying between the 
United States and Europe cost $100,000,000, 
employ 18,750 men, spend $1,000,000 a month 
for coal, carry 500,000 passengers a year, and 
earn $22,000,000 for passage money, exclu- 
sive of what is paid for freight.—WN. Y. 
Herald. 

—_>- int 


New Combination Surface Gauge. 

The combination tool illustrated on this 
page is intended for the use of all classes of 
artisans, especially machinists, pattern and 
model makers, tool makers, die sinkers, and 
engravers. It is light and yet strong. 

When the pointer is set in position as at 
A A, it is a surface gauge; but when set as at 
B Bitis adepth gauge; and when set as at 
CU C it is a distance marking gauge. 

The pointer is fastened in every position 
by the same nut, without removing or chang 
ing the stud in any manner. The pointer is 
made of Stub’s best refined steel, hardened 
and tempered. ‘The stud also is of steel. 

The base of the gauge is two inches long, 
inches wide; the 
finished by 


and one and one-eighth 
working surface is 
scraping. 

This tool is manufactured by J. Wyke & 
Co., East Boston, Mass. 


correctly 


ope 


Safety Benzine Can. 


The benzine can shown herewith by cut is 
not a new article, but is one not largely 
known. It is intended for use in a news- 
paper office, but is just as useful anywhere 
else that benzine is used. It affords protec- 
tion against fire, which benzine as ordinarily 
kept is a prolific agent in starting up. 

The top is arranged so that no fumes or 
gases can escape, but is so adjusted with 
springs that the benzine will flow readily 
when the can is in use. 

Hoe & Co., 504 


Pint and quart 


The can is made by R. 
Grand Street, New York. 
sizes are made, both of brass. 

aR 


Core Making in Foundries. 


By Davip SPENCE. 


AMEBHRICAN 





Sarety BEeNzINE Can. 
The 
drawing I send will give a view of the end of 


provement in the way of core making. 


a core-box with a hinge on one end of the 
box, and the other end is clamped while the 
cores are being rammed up. ‘This way gives 
the core maker a chance to ram up three 
cores in about the same time that it would 
take him to make one in the old-fashion box. 
We make a great many hubs for planter 
wheels, sometimes 8,000 a year, and that 
takes 8,000 journal cores with a chamber in 


them. 





Instead of making the cores in halves, 


‘ 





B 


as they do in some foundries, we make a nice 
light shell, and when the core is moulded put 
the shell on it and dry in the shell instead of 
making in halves and pasting. I use a great 


many iron cores or chills, as some would 


call them, on a regular line of work. It isa 
great saving to the company, and makes a 
nice smooth hole. Should any of our foundry 
friends have trouble in making small cores I 
will give some of my own practical exper- 
ience. I had a small core that gave trouble 
by blowing in the mould. Instead of mixing 
the sand with flour I took the sand and dried 
it and then mixed it up with coal tar instead 
of flour, and all trouble from blowing was at 


anend. Some one wiil say why did you not 





Co! 


use rosin? I did not have any way of grind- 
ing, and [ found the tar much quicker. 

I once had a broken down job come in the 
foundry a short time before a cast; there was 
a6-inch core in the center of the piece, and 
I went 





Core making in an agricultural foundry 
constitutes about one-third the work. 
made much progress. But since I have taken 
charge of these works I have made some im- 


| 
And | 
it is a branch of foundry practice that has not | 





no core in the shop that size made. 
|to a tin shop, had a tin shell made 6 inches in 
of the 
rammed up the shell with green sand, and I 


(piioow and right length; then 


It was a 
was left on the 


had my core in time for the cast. 
good one. ‘The tin shell 


green sand 
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Fair of the American In.titute. | 
~| 


This exhibition is not up to the usual stand 





ard this year, so far as the display of ma- | 


chinery is concerned. There are some good | 


neither | 


machinery exhibits, but they are 


numerous nor large. The steam engine ex 
hibit is particularly small, and possesses an 
entire lack of novelty. Outsideof machinery 
there is about the usual variety, but there is 
but very little that is in any sense new. 

In gas engines, A. C. Manning, of New 
York, makes a good exhibit of the ‘ Otto.” 
One 4 horse and one 10 horse are shown in 
operation ; it is needless to say that they run 
very smoothly, and attract a good deal of 
attention notwithstanding their position at 
the remote corner of the building is not the 
best. An ‘‘ Otto” pump (gas motor) is also 
shown. The pump has a capacity of 7,500 
gallons of water per hour, raised to a height 
of 100 feet. It 
cost of 15 cents. 

The Williams & Orton M’f’g Co., Sterling, 
Ill., exhibit the Charter gas engine in opera- 


is said to do this work at a 


tion. This engine possesses novelty in the 
way of construction, and turns very regu- 
larly and smoothly. 

C. H. Delamater & Co., New York, make a 
good exhibit of pumping machinery, includ- 
ing a variety, in sizes, of hot air pumping 
engines; also of steam pumps. 
Gould & 


In machine tools EF. Eberhardt, 


Newark, N. J., exhibit atool grinder, in use, 
one of their latest design of automatic gear 
cutters, two shapers and two automatic up- 
right drilling machines. These last named 
machines, particularly, receive a good deal 
of attention and favorable comment from 
mechanics. 

The Hendey Machine Company, 'Torring- 
ton, Conn., show three of their well known 
with recent improvements; also 
While neither Gould & 


Eberhardt’s nor the Hendey Company’s ex 


shapers, 


two small planers. 


hibit is large, they are both very creditable, 
and certainly exhibit progress in many of the 
details. 

Bradley & Co., Syracuse, N. Y., show two 





Hinge 





upright and two helve hammers. They have 
no forge, but the hammers are belted, and 
operated on a cold bar of iron, which speedily 
becomes red hot under the quickly-repeated 
blows. 

Beaudry & Cunningham, Boston, Mass., 
also have on exhibition several power ham- 
mers in different sizes. ‘They have a forge, 
and show hammers in use on regular work. 

The Stiles & Parker Press Company, Mid- 
dletown, Conn., show a line of small presses, 


some of them at work. Itis a very fine ex- 





, 7 


hibit, but embraces but little of their extend- 


ed manufacture in the way of presses and 
similar tools. 


The 


Boston, 


Metallic 


also 


Howard Brush Company, 


Mass., show presses’ with 


Horton’s friction, and a variety moulder 
which runs at the high speed of 10,000 revo- 
lutions per minute. 

Js Bs New York, 


several sizes the Nagle power pump, more 


Crouthers, shows in 
particularly designed for a boiler feeder. 
T. Kieley, New York, 


steam trap, the Eureka 


exhibits a return 
damper regulator, 
also his system of steam heating for build- 
ings. 

The Wheel 


Providence, R. I., show some of their emery 


Diamond Emery Company, 
grinders doing very effective work. 

F. B. Smith, New York, as manufacturers 
agent, exhibits a large variety of oil and 
grease cups with sight feed, including a loose 
pulley cup; he has also several other spe- 
cialties on exhibition. 

eg 


Now that the elections are over we trust that 
the strain has been taken off some of our 
Western industrial contemporaries who have 
York City 
whom they should not support for local office. 


been advising the voters of New 


Steel tubes are not in as much favor for 
locomotive boilers as they were, for the reason 
that when the ends are burned out—and the 
ends always burn out first—they cannot be re- 
paired, which objection does .not inhere in 
iron tubes, as they can be welded with facility. 


American Manufacturer. 
_ = I - 


No Progress Towards Free Trade. 

The London 7'imes in reviewing the results 
of our elections last week says : 
““The Protectionists, however, have been 
reinforced, both among the Republicans and 
the Democrats; nor is there any prospect of 
an approximation to free trade during the 
next two years. In the Northwest, it is true, 
there are signs of a reaction provoked by Mr. 
Blaine’s protectionist campaign in Pennsyl- 
vania, but this is much more than counter- 
balanced by the movement in the opposite 
direction in the other sections of the re- 
public.” 

It must require a great deal of faith and 
hope even to see signs of a reaction in the 
Northwest. With the defeat of the most 
prominent free traders who have labored as- 
siduously in the present Congress to reduce 
the tariff, 
for working towards a destruction of the pro- 


it is safe to say there is no chance 


tective tariff during the next two years. 
a 


Enforcing a Wholesome Law. 


. 

We are glad to see that there is a prospect 
of enforcing the U. S. law against the im- 
portation of laborers, passage prepaid under 
contract to work for the parties importing 
them. The law has been flagrantly violated, 


and when the Commissioners of Emigra- 
tion at Castle Garden placed the facts, with 
District Attor- 


refused to prosecute. 


ample proof, before the U.S. 
ney in this city he 
Some time ago 48 foreign laborers were im- 
ported contrary to law, and put to work ina 
mill in Rhode Island. The owners of the 
mill, however, do not seem to have been will- 
with the 


The laborers 


ing to carry out their contract 
laborers in the matter of wages. 
then took legal counsel to oblige the mill 
After the 
case was thus brought to public attention the 
U. S. District Attorney in Rhode Island felt 


obliged to take action and accordingly caused 


owners to carry out their contract. 


writs to be served on the owners of the mills 
to recover the penalty of $1,000 on each 
laborer imported. The writs are returnable 
Nov. 15th. 


order will rejoice to see the penalty enforced 


Every sincere friend of law and 


if the parties have violated that law. 
- ae 
Orders for cars and locomotives seem to be 
on the increase, and in some degree that is 
the case with machine tools, 
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Protection Strongly Endorsed by the 
People. 


Two or three months ago the free traders 


” 


and ‘‘revenue reformers” ground up their 
battle-axes and announced that they would 
enter the conflict for electing members of the 
fiftieth Congress. ‘They declared war against 
the election of protectionist members, and 
even named some who are in the present 
Congress as the especial objects of their dis- 
pleasure. It was an unusual and bold de- 
parture for anti-protectionists to take, as they 
had generally kept very quiet before election, 
but they asserted that public sentiment had 
changed regarding the tariff, and that the 
The result of the 


disappointing to 


time had come for action. 


elections must be sadly 


these would-be reformers. Instead of suffer- 
ing loss the cause of protection has been 
strongly advanced, showing that the people 
are determined more than before to maintain 
the successful industrial policy of the nation 
upon which so large a share of our prosperity 


rests. There is no doubt that the newly 


elected fiftieth Congress will have a stronger 


protection majority than the forty-ninth or 
the forty-eighth. This will be decidedly en- 
couraging to the 
which is now visible nearly everywhere, and 
will help it forward in no small degree. 

noticeable that several 


members of the present 


business improvement 


It is especially 
‘“reyenue reform” 
Congress have had a difficult job to secure 
their re-election. 
statesman as Mr. Morrison is defeated, and 
Carlisle barely escaped the same fate. 


Even so prominent a 


The election returns will be unpleasant to 
our English cousins, who have been waiting 
for a large breach in the ‘‘ Chinese wall” 
through which to send their surplus of manu- 
factured goods. 


<=> - 


Stoves in Railroad Cars. 


The recent railroad accident in which 


MACHINIST 


representatives of a national trade union to 
settle labor difficulties in his own establish- 
ment. 

This fact was well set forth by President 
Chauncey Depew, of the New York Central 
Railroad, in welcoming the convention to the 
He said he believed that there is not a 
railroad president in the country, who, when 


city. 


the locomotive engineers of the Brotherhood 
have anything to say and knock at his door, 
will not dismiss all others, admit the engineers 
and give them attention. 


—_—_——_~«e@pe— ——_ 


English Manufacturers Taking Advantage 
of Protection. 

The following leading editorial in a recent 
issue of the London Jronmonger we copy 
entire : 

The report of the John Cockerill Company, 
of which we published the leading features 
last week, contains several passages which are 
of much general interest. Especially so are 
the allusions to the steps which have been 


|taken, or are proposed to be taken, in order 


to evade the incidence of the protective tariffs 
of certain other countries. The report says 
the shareholders must be prepared to sanction 
the erection in foreign countries of fully 
equipped iron works, capable of competing 
with already existing native establishments. 
In this way it is proposed to erect blast-fur- 
naces in the Bilbao district of Spain, works 
were to have been established in China 
had it not been for the Franco-Chinese war, 


| and a gun factory is to be erected in Morocco. 


| stands. 


several persons were burned to death calls | 


forth the usual press condemnation of the car 


stove, and that will be the end of the matter | 


till the next accident attended with similar 
results. It is assumed that there is no con- 
venient substitute for the coal stove for heat- 
ing cars, which is perhaps true if by conven- 
ient we understand something as cheap as 


stoves. But this same argument might have 


In Russia steel works are already being con- 
structed, so that the Belgian concern has gone 
far beyond the region of mere theory, and has 
put its viewsin force in a thoroughly prac- 
tical manner. Being convinced, apparently, 
that there are countries in which trade cannot 
be done from the chief works of the company, 
it is held that the only way out of the diffi- 
culty is to pass the protective Rubicon and 
attack in the rear, by setting up works within 
the territory around which the tariff wall 
This is a bold policy, it must be con- 
fessed, but it is not wholly novel, having 
been adopted by many British capitalists in 
respect of Germany, France, Spain, Belgium, 
the United States and other countries. It is 
relatively easy, indeed, for capital to thus mi- 
grate, but it is bad for the original country 
that it should do so. In our ease, for in- 
stance, when a large undertaking is moved into 
the United States we lose all the employment 
and profits of labor, and receive only the net 


| profits of the working of the concern asa whole. 


been applied to automatic brakes for passenger | 


trains, and would have been if their use had | 


not been a saving in dollars and cents to rail- 
The 
ducing these brekes on freight trains is be- 


road companies. difficulty in intro- 
cause of the trouble in showing that they 
will pay in dollars and cents. The question 
of safety to life has but little consideration. 
In the 


corporations are 


matter of heating cars railroad 


waiting for some one to 


show them how to do it at less cost than 


under the present practice. The peril to 
human life will have but little to do with the 
adoption of some other plan, at least not 
until public opinion becomes strong enough 


to enforce its demands by legislation. 
= 


Two Exemplary Trade Unions, 

On another page of this issue we present 
some extracts from a speech delivered by the 
Chief of the 
at their 


Locomotive Firemen’s Brother- 


hood, convention in Minneapolis. 
This is a trade union which has been in exist- 
ence thirteen years. It numbers over sev- 
enteen thousand members and has never had 
astrike. Two weeks ago a convention was 
held in this city by the Brotherhood of Loco- 
motive Engineers, a union numbering over 
twenty thousand members, which has had no 
strike for several years. Both these unions 
exist for the protection of their members. 
They out of hostility 


to railroad companies, but do everything nec 


are not organized 
essary to promote good will between employ- 
When 
they are always ready to submit to arbitration. 


ers and employed. differences arise 


They bave rendered obsolete, so far as rail- 
roads are concerned, the old notion that it is 
a loss of dignity or a relinquishment of per- 
sonal rights for an employer to treat with the 


Even this must have a diminishing tendency 
in the course of time. owing to the admission 
of other parties, or the necessity for the origi- 
nal owners to reside near the works. This 
tendency has long been in operation with re- 
gard to the United States, where an enormous 
amount of British capital is invested in the 
manufacturing industries of that country. 
British labor naturally suffers most, as it is 
not so mobile as capital, but the country as a 
whole must be a constant loser by the with- 
drawal of the capital and the profits arising 
from its continual turnover in almost all 
grades of society. When confronted, as the 
Cockerill Company seems to be, with the awk- 
ward alternatives of setting up branch works 


| or losing its business with the countries men- 


tioned, there can be no question as to what 
the decision must be. The great Belgian com- 
pany, therefore, is simply exercising common 
sense in taking the only course open to it 
under the circumstances. It may, and will, 
probably, lose something at home, but its 
shareholders will be provided with an invest- 
ment abroad which may be expected to prove 
very lucrative. There is a parallel case in 
South Russia at present—as there has been 
for some years past—where a concern which 
is essentially English in capital, management. 
etc., enjoys a large bonus from the Russian 
Government, and is believed to pay its 
owners large profits. Such displacements of 
capital and labor are decidedly disagreeable, 
but when they become inevitable it is best 
that they should be accelerated, and that the 
development of the resources of countries 
which are so blind as to resort to protection 
should be in the hands of British capitalists. 


It seems from the above that those ‘‘ coun 
tries that are so blind as to resort to protec 
tion”? are adding to their resources by so 
doing and that free trade Britain ‘‘ as a whole 
must be a constant loser by the withdrawal 
of the capital” that is coming to the United 
States and other protective countries for in- 
What 


This same 


vestment in productive industries. 


terrible blindness, to be sure! 
blindness, if persistently maintained for many 
years more, bids fair to swell the manufactur- 
ing industries of this country far ahead of 


those of England. Of course it is galling to 


English pride to ‘lose all the employment 
and profits of labor,’ 


’ 


and rather unfortunate 
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to have their manufacturing industries move 
to protection countries. The only remedy 
for this state of affairs that we can suggest is 
to prevail upon the people of those countries 
that now Have protection to discard it for 


free trade. As far as the United States is 
concerned in such a movement the recent 


election for members of Congress shows that 
it would be the largest kind of an up-hill 
task. 
Oe 
A reader sends us a description of a so- 
called ‘‘important invention” clipped from 
the Sedalia Daily Democrat, and asks us to 
throw some light on the power developed by 
the Depp motor, which he says is a mystery 
We have not seen this motor, and 
therefore cannot express an opinion in regard 
to it. If the invention is so valuable, as 
stated in the Sedalia Daily Democrat, draw- 
ings and illustrated descriptions of the motor 
with opinions in regard to it will soon be 
published. . On the other hand if these draw- 
ings do not appear in print you may consider 
the invention worthless. 


to him. 


If N.S. J., Paterson, N. J., will send us 
his name in full we will answer his questions 
through our columns, otherwise we cannot 
do so. 

= sae a 


Literary Notes. : 

‘* Ginevra, or the Old Oak Chest,’’ a Christ- 
mas story, by Susan E. Wallace, with illustra- 
tions by Gen. Lew Wallace, is an attractive 
book for children just issued by Worthing- 


ton & Co., 774 Broadway, New York. 

ELECTRICITY IN THE SERVICE OF MAN. A 
Popular and Practical Treatise on the Applica- 
tions of Electricity in Modern Life. From the 
German of Dr. Alfred Ritter von Urbanitzky. 
Edited, with Copious Additions, by R. Wormell, 
D. Se., M. A. Published by Cassell & Co., 739 
and 741 Broadway, New York. 

This is a very complete work, and we be- 
lieve it to be a book of great value to those 
who wish to obtain a clear insight into the 
whole science of modern electro-technics. 
In the first part of the work the principles of 
electrical science in their historical sequence 
are expounded, and the second part treats on 
the applications of electricity to industrial 
life. 
as_ will 


The treatment of tle subjects is such 
not require on the reader’s part 
any special knowledge beyond that of ordi- 
nary education. It contains 859 pages and 
836 excellent illustrations ; and the complete 
index makes the work valuable as a book of 
The price is $6.00. 


ag PIONS and) 
(JU SnsweRs 


S- 


reference. 





Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly, and according 
to common-sense methods. 


Every qu stion, to insure any atte ntion, must invari- 


ably be ae companied by the writer's name and address, 


If so requested, neither name, correct initials now loca 


tion will be published, 


(396) O. F. writes: 


rule for finding the shortest 


Will you give me a 

radius of a curve on 
The 
locomotive can run 


which a locomotive will run? A. shortest 


radius of a curve on which a 
depends upon the type of the locomotive employed. 
The simplest method for finding the shortest radius 
of this curve is as the fullowing: 
plan of the 
then by trial find radius of a curve which 
will not bind the flanges of the wheels. 


Draw toa scale a 


wheels of the rigid wheel base, and 


shortest 


397) E. P. C. writes: 1. What will be 
the collapsing pressure of a steel tube circular in 
form, inserted into a case which is assumed to be 
strong enough to resist any required pressure? The 
tube is 8 inches in diameter and 10inches long. The 
thickuess of metal is '¢ of an inch, and has a ten- 
sile strength of 60,000 pounds. One end of the tube 
by a head which is much stronger than 
the tube. The other end of the tube is open to the 
air, and A.— 
The pressure required to collapse the tube will 
be much 


is closed 
is riveted to the head of the case. 
greater than the pressure required to 
force the tube out of the case, and therefore you 
cannot obtain pressure enough to collapse it. 2 


~ 


Please give me rules for the solutions of problems 


No 


rel 
lat 
lu 
the 


pa 
ha 
m 











NovemsBer 20, 1886 


relating to the above. 
lating to the collapsing pressure of cylinders and 
jues in Robert H. Thurston’s book on 
the **Materials of Engineering,” Part II. 


Professor 


(B98) J. F. G. writes: 1 am muddled | 
n the gear question, and would like a few 
joints straightened out from a table on the 
limiting number of teeth of spur wheels. I 
take the following examples, which seem | 
rather antagonistic: A pinion of 7 teeth will | 


irive wheels of not less than 50 teeth, provided the 
ire of recess equals the pitch; 12 teeth of the arc 
of recess equals \ the pitch, and 9 teeth of the arc 
the pitch; and if the wheels 
irive the pinion, the same table gives no number 
it all for driving a pinion of 7 teeth when the are 
f recess equals the pitch, and the least number of 
teeth in a pinion driven by a wheel is ten (10), the 
wheel having 382 teeth. Why won't a pinion of 
*, driving a wheel of 50, be driven if the motion is 
reversed? Then, again, a pinion of 7 (the table 
says) can be driven by not less than 33 teeth. If the 
are of. recess equals %{ the pitch, why can’t 12 drive 
well as by the 7-toothed 
Again, if the are of recess equals °*4 of pitch, a 
pinion .of 7 teeth can be driven by 11. Will you 
kindly explain to me what this are of recess is, and 
what it has to doin limiting the number of teeth, 
and if there is any limit to the are of recess? A.— 
We have submitted these questions to George B. 
Grant, who sends the following reply: The limiting 
numbers given will apply only when the teeth are 
cycloidal, when the flanks are radial, so that the 
describing cirele for each face is of half the pitch 
liameter of the mating gear, when the tooth covers 
half of the circular pitch, and when the circular 
pitch and The 


»f recess equals 


as be driven pinion ? 


he are of recess are both given. 





are of recess is the are O B,.through which the driv- 


ing gear moves while the point of contact is moving 


the whole length of its face from 3B to D. 
will depend the M N, 


Its length 
upon addendum 


curve BD. To determine the maximum are 


cess, draw the addendum circle D N, and lay off the 
determine 
whether the two gears with centers at A and A’ will 
or will not drive each other, make the construction 


required are O B equal to O D. To 


shown by the figure. 


with centers at Wand HW”, each of half the diameter 
of the mating gear; lay off the are O D equal to 
If B Cis 


O B.and draw DC A. 
equal to or less than a quarter of the given circular 


pitch, the gear A will drive the gear A’; but 


the given 


recess 


will leave contact with the flank of the 


tooth before the given recess has been used. The 


fact that a gear may drive a larger one, when it 


‘annot be driven by it, is owing to the fact that the 


lescribing circle for the faces of the small gear is 


the The larger the describing circle, the 
be the 


is smaller than B ¢ 


largest. 
smaller will It is seer 
that BC ’.sothatif B’ C 


a quarter of the given pitch, B C will be more thar 


quarter tooth BC. 


1 quarter of it, and A will not drive A’, unless the 
tooth is more than equal to the spaces between the 


teeth. 


have a thick tooth on A and athin one on A’,so that 


‘ontact will not cease before 


passed over. The are of recess cannot be less that 
half the pitch, and itshould be as much as possible 


more than that. 


399) W. M., 


ne a practical method for finding the length of ar 


Buffalo, asks: Please give 


sccentric rod in cases where it is not practicable t 


iraw acenter line along the shaft, from which the 
angular advance can be laid off? A.—You wil 
find the information you seek in an article o1 


Modern Locomotive Construction, which will appear 


in the AMERICAN MACHINIST at an early date. 


100) G. D., Toronto, Ont., asks: 1. 

rf old blade? <A.—We think you 
harden your drill in clear water to accomplish the 
Run the drill slow. 


in this way, try cooling in mercury. 2. 


an saw cal 


purpose. If you do not succee: 
How are the 
lutes in reamers polished after hardening? A.- 
(hey are ground, in bringing the reamers to size 
mounted in a@ suitable 
Steel squares are put together square 


vith asmallemery wheel 
nachine, 


ind the tongue fastened in place. 





A.—You will find rules re- | 


and the 
diameter of the circle O A’ that describes the face 
of re- 


Draw the describing circles 


if 
more, as shown by the figure, even a pointed tooth 
mating 


If the tooth and space are not equal, we can 


the given recess is 


How 
‘an I harden a drill so that I can drill some pieces 
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(401) F. A. H., Dalton, Ga., writes: 1. 
We are troubled with a deposit of lime about 1-16 
inch thick in our boiler. 
| A.—Such scale is difficult todeal with. Perhaps 
the use of crude petroleum will be as satisfactory 
as anything. 


the flues of boiler clean. We fire under the boiler, 


the fire returning back through one-half the flues, | 
Would it | 


then back again through the other half. 

| not be better economy to return once through all 
the flues? A.—We assume that the 
of your boiler is such that it is best to return as 
you do. We could not advise to the contrary with- 
out knowing full particulars of construction, and 
temperature of the escaping gases. 


(402) M.J.G. writes: 1. The following are 
rules for finding the safe working pressure in iron 
boilers. Are they right? 
they are not right. 

For single riveted joints: 


To my understanding, 


Safe working 


Thickness of metal * .56 « 10000 pressure in 
Internal radius cf boiler pounds per 
square inch. 

For double riveted joints: 
Safe working 
Thickness of metal -70 10000 | pressure in 


Internal radius of boiler pounds per 
square inch. 
In these rules the tensile strength of iron is taken 
at 50,000 pounds, and the factor of safety at5. A — 
These rules are right, with the exception of the 
factor of safety. We prefer, like a number of 
other engineers, to adopt 6, or in some cases 8, as a 
factor of safety instead of 5. 2 In calculating the 
area of the heating surface of a boiler, why are the 
products divided by 144? A.—When the products 
of the length and breadth of the heating surface 
are in square inches, then, in order to bring these 
into square feet, divide by 144, because one square 
foot contains 144 square inches. 3. In order to find 
the horse-power of a boiler, why dosome engineers 
divide the heating surface by 15 and others by 14? 
A.—Because some steam engines require 15 square 
feet of heating surface for 
developed, and others require less. 


every horse-power 





Busiss SpeciaLs 


Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
line. Copu should be sent to reach us not later than 


Wednesday for the ensuina week's issue. 


Shafting Straighteners. J. H. Wells, Tampa, Fla. 
J. Clayton,Air Compressors, Rock Drills,43 Dey st,NY 

Edw. Sears, Wood Engraver, 169 William st., N.Y. 

Steel Name Stamps, etc. J. B. Roney, Lynn, Mass. 

Solid Nickel-Seated ** Pop” Safety Valves. Con- 
solidated Safety Valve Co., 111 Liberty st., N. Y. 

Selden Packing, for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st., NY 

The Best Upright Hammers run by belt are made 
by W. P. Duncan & Co., Bellefonte, Pa. 

Light articles built to order by the American Sew- 
ing Machine Co., Philadelphia, Pa. 

R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 

Davis Key-Seating Machines, kept in stock, by 
Manning, Maxwell & Moore, 111 Liberty st., N. Y. 

Pattern and Brand Letters. Vanderburgh, Wells 
& Co., cor. Fulton and Dutch sts., New York. 

20’, 25,’ 28" B.G.and S. F. upright drills tor imme- 
diate delivery. Currier & Snyder,Worcester, Mass. 

The best wire nail and tack and nail machinery. 
-| Wm. A. Sweetser, Brockton, Mass, 

Ice and Refrigerating Machines. 120 built, and all 
successful, by David Boyle, 521 Monroe, Chicago, III. 

Inventions, Models, Gear-cutting and light 
chanical work. A. 


> 


, me- 
P. Brown, 108 Liberty st., N. Y. 

For Best Return Steam Traps, Pressure Regula- 
»| tors, Positive-Acting Pump Govs., Back-Pressure 
Valves. 
) Curtis Pressure Regulators, Curtis Return Trap. 
Curtis Damper Regulator. See Nov. 15, p. 12 Send 
for circular No. 17. Curtis Reg. Co., Bosion, Mass. 








is just 


Engine Lathes, Hand Lathes, and other fine tools, 
Assortment large: prices low. Frasse & Co., 92 
Park row, N. Y 


> 


‘ Machinists’ supplies, brass goods m’f’rs supplies, 
polishing materials, all kinds wire, metals, ete; in 
any quantity. Jordan & Gottfried,208 Canal st.,N.Y. 


The Improved Tabor Steam Engine Indicator, 
, | made and sold by The Ashcroft Mfg. Co. 111 Liberty 
st., N. Y¥. 


y 


,| sued; containing useful rules, tables, ete; 
able book for engineers; 
1}in stamps. J. N. Mills Pub. Co., 30 Vesey st., N. Y 
) 


& Valu- 





| 

} ; , 

St. John Improved Self-adjusting Cylinder Pack- 
> | ing, for marine and stationary engines and locomo- 
| 
| 


l 
1 


tives; applicable to water, air, oil and ammonia 


unexcelled. Send for pamphlet. Address, 
ance Valve and Piston Packing Co., room 58, 
Broadway, New York. 


Bal- 
280 


Patent Binders for the AMERICAN MACHINIST, 
holding a complete volume (52 issues), simple, neat, 
durable. Price $1, prepaid, to any part of the 
United States by mail. To Canada or foreign coun- 


1 | tries the price will be 75c.; purchasers pay express 
AM. MACHINIST PUB’G 


, | charges and customs duties. 
, Co., 96 Fulton st., N. Y. 


= 


By F. F. Hemenway. 


practice in testing engines and boilers. 
> | post-paid. 


Astor Place, New York 


What will remove it? | 


3. Our draft is not sufficient to keep | 


construction | 


T. Kieley,11W. 18th st.,N.Y. Send for des’n. | 


*“ Hints to Steam Users, Engineers and Firemen.” 
A 100-page book on care of steam boilers; just is- 


sent on receipt of 25 cts. | 


pumps. For durability and minimum of friction, it is 


** Indicator Practice and Steam Engine Economy.” 
Contains plain directions for 
using the indicator, and making all required calcu- 
> | lations from the diagram; also the principles of 
,| economy in operating steam engines, and current 
Price, $2 
Published by John Wiley & Sons, 15 











Baldwin & Co., of Dawson, Fla., are erecting a 
planing mill. 


A brass foundry is being erected at Chattanooga, 


Tenn., by John A. Lee. 


Henry Zettner will erect a $16,000 brewery on 
170th street, New York. 

McMahon & Wren, of Bridgeport, will erect a 
large brewery in Meriden, Conn. 

H. Robins, Brooklyn, N. Y., will erect a boiler 
shop shed, 150x50 feet, on Elizabeth street. 

The Eureka Manufacturing Company, Palestine, 
Texas, are enlarging their machine works. 

Geo. Buller & Co. will erect a $35,000 elevator at 
305 Michigan avenue, Chicago. 

Gardner & Co., of Catskill, N. Y., will erect a new 
foundry and machine shop. 

The Rochester Plow Company, of Rochester, N.Y., 
will build a new factory near Culver Purk. 

Goodwin & Co., Grand street and East River, 
N. Y., will build a $10,000 addition to their tobacco 
factory. 

O. D. Wetherill will build a four-story factory on 
Quarry, near Cologne street, to 
$10,000. 

It is reported that the Camden Manufacturing 
Company, Camden, Ark., are enlarging 
woolen mill. 


Chicago, cost 


their 


Thomas Young is preparing to start a stove 
foundry at Alexandria, Va. He has purchased a 
site. 

The Lehigh Valley Railroad Company has re- 
ceived an order to build 100 Tiffin refrigerator cars 
at the Packerton, Pa., shops. 

It is reported that the Toledo and Ann Arbor R.R. 
will build shops at Alma, Mich.—Jas. M. Ashley, 
manager, Toledo, Ohio. 

H. Disston & Sons, of Philadelphia, will erect 
steel works at Butler, Pa., ten acres of land having 
been donated by the town. 


H. M. Carpenter, of Averill, Carpenter & Co., 


Minneapolis, Minn., has been in Duluth with a 
view, it is said, of locating a wood-pulp mill. 
The Birmingham Gas and Illuminating Com- 


pany, Birmingham, Ala., have ordered machinery 
for an incandescent electric light plant. 

The proprietors of the Nepperham Silk Mill, 
Yonkers, N. Y., contemplate moving their plant to 
some point in Pennsylvania. 

The Baldwin Locomotive Works, of Philadelphia, 
are turning out fifteen locomotives 
have 3,800 men upon their pay rolls. 


a week, and 


A new furniture factory has been started by A. 
Armstrong at Spartanburg, S. C., in the building 
formerly Known as W. D. Fowler’s machine sbop. 

The Diamond Drill Company, at 
Birdsboro, Pa., have been compelled to shut down 
for want of water, and fifty men are out of employ- 
ment. 


works of the 


Proctor & Gamble, of [vorydale, near Cincinnati, 
will erect some additions to their large soap manu- 
facturing plant. They willincludea machine shop 
and a boiler house. 


A company will be formed at Atlanta, Ga., by 
Frank A. Smith, of Steelton, Pa., and others, to 
manufacture his ice machinery. 
will probably be $100,000. 


The capital stock 


The Alabama and Tennessee Coal and Iron Corn- 
pany have arranged to build three 150-ton furnaces 
at Sheffield, Ala. 
ninety days. 


Work is to be commenced within 


The Clark’s Mile End Spool Cotton Company, 
Passaic avenue, Newark, N. J., will erect a five- 
story brick factory and two-story carding house at 
| Bishop street and Grant avenue. Cost, $175,000. 





The Reading Iron Works, at Reading, Pa., are 
about to erect a large pipe mill adjacent to their 
plant in that city. The new structure will 
100 feet wide and nearly 300 feet long. 


be about 


The New York Locomotive Works, Rome, N. Y., 
turned out sixty engines in the last six months. 
They have orders nearly sufficient for all winter’s 
work. 


A. O. Lane, W. T. Underwood, R. W. Boland, W. G. 
Lunsford and G. B. West have incorporated a stock 
at Ala., to manufacture 
corrugated iron. The capital is $100,000, 


company Birmingham, 

The Sheffield Furnace Company, Sheffield, Ala., 
will erect a second furnace as soon as their first is 
completed. The capacity of each will be not less 
than 125 tons per day. 

The Schofield Metal Cross Tie Company has been 
incorporated at Chattanooga, Tenn., to manufac- 
ture steel ties and operate a rolling mill, by J. 
Schofield, E. M. Schofield, M. Grant, H. W. Grant 
and Geo. W. Chapman. 


W. P. Davis, North Bloomfield, N. Y., has issued 
a circular with thirty-six testimonials from parties 
who have used his key-seaters and drill presses. 
They all speak highly of the tools. 
customers is also appended, 

The Norfolk and Railroad Company 
have placed with the Roanoke Machine Works, at 
Roanoke, Va., an order for 1,000 cars and 12 locomo- 
So great 
establishment that 1,000 hands are now employed. 


A long list of 


Western 


tives. 


A company has been organized with a capital 
stock of $175,000 to erect a charcoal furnace at 
Ala. Work will be commenced as soon 
as a site is donated. 
dent. 


Decatur, 
H. M. Pierce, Calera, is presi- 
Ground has been purchased in Birmingham, 
Ala., for the depot and machine shops of the Good- 
water and Birmingham Railway Company, pre- 
viously reported as incorporated by W. G. Raoul, 
of Savannah, Ga., and others —Baltimore Manufac- 


turers’ Record. 


The Thorp Gorden Press Company, of Cleveland, 
O., formerly H. H. Thorp Manufacturing Com- 
pany, has been incorporated, Capital stock. $50,000. 
Henry C. Miller, Henry H. Thorp, Louis C. Heck- 
man, 417 Prospect street; Harry E. 
Malva Daniels, corporators. 


Chapman and 


Ground has been broken 
and a large force of men 
erection of a large nail mill. 
ployed will be $60,000. Two large engines will be 
put in, of 350 horse-power, with rolling mill 
attachment. The new industry will give employ- 
ment to 300 men. 


at 
put 


Watsontown, Pa., 
to work upon the 


The capital to be em- 


a 


Among the boilers recently ordered from the 
National Water Tube Boiler Company, New Bruns- 
wick, N. J., are the following: Ivanhoe 
Paper Company, of Paterson, of 216 horse-power, 
and one for Bloomfield Mills, Princeton, N. J., of 
100 horse-power. They report an increasing de- 
mand for their boilers, and are increasing their 
facilities to meet it. 


One for 


J. Wyke & Co., of East Mass., write us: 
We wish to say that we thoroughly appreciate the 
AMERICAN MACHINIST, as previous to advertising in 


Boston, 


its columns our business was limited entirely to 
this country, but now we are sending our tools, 
especially our patent screw-cutting, center, depth, 
angle and twist drill gauge into almost every corner 
of the United States; also to Canada, 
Germany and Australia. 


England, 


At Springfield the Government Armory is turning 
out a finer grade of gun metal by the utilization of 
flame produced from gas line. At the Bay State 
Iron Works @ process in the production of steel 
is giving satisfaction ; and at Turners Falls asystem 
of fuel-gas production 
Russell Cutlery 


has been adopted by the 
Company, which is said to equal 
natural gas, made on the premises and supplied 
at a price far below the cost of gas at natural gas 


centers. —Boston Commercial Bulletin 


The American Steam Appliance Company, 280 
Broadway, New York, and 22 North Fourth street, 
Philadelphia, report business looking bright. They 
have sold in Philadelphia within a month a set to 
F. C. Langston, one to Merchants’ Building, one to 
Fidelity Trust Company, one to Knickerbocker Ice 
Company, one to Wm. Gray & Sons, one to Keas 
bury & Mattison, and one to United Gas Improve 
ment Company. 
to 60’ x60". 


They range in size from 42x36" 


A convention of wagon manufacturers recently 
met in Chicago, and organized the National Wagon 
Manufacturers’ Association. Its object to con- 
trol prices and production, and it is also decidedly 
opposed to convict labor products. The following offi- 


cers were elected for the ensuing two years: 


Presi- 
dent, W. T. Lewis, Racine, Wis. ; vice-presidents, C. 
Hotz, Chicago: P. E. Studebaker, South Bend, Ind. ; 
secretary, H. M. Kinney, Winona, Minn. ; treasurer, 
M. Rosenfield, Moline, Il. 


The Cumberland Dai/y News says: **N. W. How- 
son, for the past seventeen years master of ma- 
chinery of the Cumberland and Pennsylvania 


Railroad, has resigned that posision to accept the 


general superintendency of the Eames Vacuum 
Brake and Manufacturing Company, of Boston, 
Mass., and whose works are at Watertown, N. Y. 


During the long period during which Mr. Howson 
has held the position at Mt. Savage, he has proved 
his superior mechanical skill in the construction of 
fifty-three locomotives —some 


for the company’s 


own use and others for other railroads.” 


The Cleveland Twist Drill 


land, O., have issued a new illustrated catalogue of 


Company, of Cleve 
twist drills, self-feeding reamers, tap-cutters, ete 
under date of The catalogue is 
well indexed on the margin, which is an excellent 
feature, Anything its 24 be dis- 


A table of speeds for run- 


september, 1886 


in pages can 


covered at a glance. 
ning twist drills has been compiled from data fur- 
nished this company by 500 of the largest users of 
The put in 
the column next to the sizes, which makes the lists 


twist drills in the country. prices are 


convenient. 


The Westinghouse engine seems to retain its hold 


upon public popularity Westinghouse, Church, 
Kerr & Co., 17 Cortlandt street, New York, are put 
ting ina great many of them for electric lighting 
and other purposes, ‘The Lynn (Mass Electric 
Light Company are increasing their plant. and 
have ordered a fifth Westinghouse engine. The 
Brush Electric Light Company, of Buffalo, have 


just ordered two more 60 horse-power Westinghouse 





is the activity at this immense | Works, Philadeiphi 


engines, making eighteen, which will be running 
in a single room The same company are also 
coustructing a central station for incandescent 
lighting on the Westinghouse system. W.,C., K. & 
Co. also have orders to putin Westinghouse elec- 
tric lightiug plants from F. A. Robbins, Pittsfield, 
Mass.; the Carbondale Heat, Light and Power 
Company (1,000 sixteen-candle lights); the Pitts 
burgh Electric Light Company (2,000 lights the 
Danville (Va.) Nail Company; the Pencoyd Iron 

a, and the Pennsylvania Stee] 


Company. 
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Machinists’ Supplies and Lron. 


NEw YORK, Nov. 4, 1886. 

Iron—While the sales aggregate fairly good, it is 
still noticeable that transactions are in small lots. 
Prices are held firm, and, while consumers are not 
inclined to buy much beyond immediate wants, fur- 
nacemen are equally disinclined to cut prices for 
the sake of obtaining larger orders. Lehigh and 
North River brands, No. 1 X Foundry, sell at $18.50 
to $19; No 2, $17.50 to $18; Grey Forge, $16.25 to 
$16.50. 

Scotch Pig—While 
sold, there is no overstocking of the market, prices 
as a consequence ruling steady and quiet. We 
quote Coltness, $21.50 to $22; Glengarnock, $19.50 to 
$20; Gartscherrie, $20 to $21; Eglinton, $19 to $19.50; 
and Langloan, $21. 

Lead—There is no noticeable change in prices or 
volume of trade. pig is held at 4.15¢, 
with slight concessions for future delivery; buyers 


but little of these brands is 


Common 


are not inclined to accept these prices, but expect 
lower figures. 





* WAN TED * 


“+ Situation and Help” Advertisements only insertea 
under this head. Rate, 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Wednesday morning 
Sor the ensuing week’s issue. 


Wanted—Competent draftsman experienced in 
blast furnace and steel works construction; state 
experience. Address G. L., AM. MACHINIST. 


machine 
Ad- 


experienced 


Wanted—Position by an 1 
references. 


shop foreman ; salary moderate ; 
dress F. F., AM. MACHINIST. 
Machinist foreman wanted, who can handle fifty 
men to advantage, and increase their production by 
latest improved ways of doing work. Address P., 
care Wilkinson & Co., 452 Atlantic av., Boston, Mass. 
Wanted—By an experienced mechanic, familiar 
with designing and construction of automatic, high- 
speed and hoisting engines, also heavy tools, situa- 
tion as foreman or superintendent; competent to 
manage men; good references. J, C. E., AM. MACH. 





+ MISCELLANEOUS WANTS, +. 
Advertisements will be inserted under this head at 
35 cents per line, each insertion. 


Crescent solid lubricant, clean, durable, cheap ; 
prevents hot boxes. Crescent Mfg. Co., Cleveland. 

The Crescent automatic grease cup is adapted to 
every service. Crescent Mfg. Co., Cleveland, Ohio. 

Light mach’y of all kinds built at short notice. 
Edmund Mills, 8 Dey st., Jersey City Heights, N. J. 

“Steel Stamps, &c.” Agents wanted in every shop; 
send for terms. J. E. Mathewson, Springfield, Mass. 

Wanted—Second-hand Cushioned Hammer, in 
good condition. Address Pennock Bros., Minerva, ©. 

Draftsman’s Adjustable Curve Ruler; makes any 
curve; sold everywhere F. W. Davenport, Mfr, 
Providence, R. I. Circulars gratis. 

John Lamberty, mfr. telegraph and electrical in- 
struments, experimental machs, models; fine gear 
cutting a specialty. 35S. 5th st., Br’kl’n, E.D., N.Y. 

Special tools and machines for mfg. designed and 
built to order; mechanical and Patent Office draw- 
ings. Weston & Smith, Syracuse, N. Y. 

Wanted—A first-class cotton and woolen shuttle 
maker as partner; a good opportunity for a man 
(who understands the business) with a small capi- 
tal. Address Box 4, AM. MACHINIST. 

Experimental and new machinery for special 
= built by contract from specifications and 
nventors’ designs; ample facilities. Cohoes Iron 
Foundry and Machine Co.. Cohoes, N. Y. 

For Sale—One complete set of Pulley Patterns; 
also Patterns for Slide Valve Engines, with adjust- 
able cut-off and without cut-off, for sale cheap. 
Address North Star lron Works Co., Minneapolis, 
Minn. 

For Sale—One 30 H. P. Fire-Box Boiler, good as 
new, $375; one Strange Automatic Barrel Stave 
Saw Mill, used but a short time; also a number of 
Portable and other Engines and Boilers. Address 
Ezra F. Landis, Lancaster, Pa. 

For Sale—Foundry, Machine and Boiler Shops; 
brick buildings, with all modern improvements in 
tools; build Corliss engines, and doing good busi- 


ness; good reasons for selling. Address J. P. 
Dennis, Sioux City, lowa. 
For Sale—18-inch Engine Lathe, 28-inch Drill 


Press, 24-inch « 6 ft. Planer, large Milling Machine 
and Crank Planer, all new modern tools: also some 
10, 12, 15, 20 and 35 H. P. second-hand Engines. 
First-class, very cheap. S. M. York, Cleveland, O. 

For Sale—The machinery, tools, plating appara- 
tus and raw material of manufacturing establish- 
ment; now working on orders in brass and other 
metals; very low rent, including steam power. 
Address Manfr., P.O. Box, 285, New Brunswick, N.J. 

For Sale—Machine for twisting or spiraling cold 
wrought iron or steel; capacity, 's"’ to 1", square 
or round; any length bar or any pitch of spiral. 
Address Spiral, AM. MACHINIST. 

For Sale—A first-class foundry and machine shop; 
large conn ction in saw-mill county in the South, 
including buildings, lots, machinery, and mills’ sup- 
ply stock on hand; business will be carried on un- 
til sold ; reason for selling, retiring from business; 
apply at or address Southern Foundry, AM. Ma- 
CHINIST. 


AMERICAN MACHINIST 


10 UPRICHT | 
CUSHIONED 


HELVE 
HAMMER 


Combines all the 
best elements es- 
P sential in a first- 
class Hammer. 

r Has more good 
points, does 
more and 
better work 
and = costs 
less for re- 
pairs than | 





DLEY 










1832. 


Established 


any other Hammer inthe World. 


BRADLEY& CO. Syracuse, N.Y. 








BEAUDRY'S sew'C#™, 
i fais CUSHIONED 
POWER 








The success of our 
machine is the best 
proof of its value. Is 
more like a steam- 
j hammer than any 

other, yet has all the 

ee # economic advantages 

Sal - ~ of a power hammer, 
and is far superior to any. Will work a larger bar of 
steel or iron and turn out more difficult forgings 
than any other hammer made. Guaranteed as rep- 
resented, or no sale. 


BEAUDRY & CUNNINGHAM, 


Boston, Mass. 


ec 
Many 


a 


THE BROWN HAMMER 
STRIKES A BLOW WITH 

Double the Velocity That it Raises the Hammer. 

A NEW MOVEMENT! SEND FOR ed tat 

Knowlton Mfg. Co., King St., Rockford, Ill. 
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THE DEANE STEAM PUMP C0. HOLYOKE, MASS. 
| BUILD 


WATER WORKS, 


ENGINES 


AND 


STEAM = PUMPDIG 


MACHINERY. 





>. Ss a 


SS —————/ 
= : SS 


send for ¢ ‘atalogue No. 18. 





THE M. T. DAVIDSON IMPROVED STEAM PUMP, 


were FY avinson Steam Pump Coompany. 







ue” BEST PUMP 


PRINCIPAL OFFICE, No. 77 LIBERTY STREET, N.Y. 
NEW ENGLAND OFFICE, 51 OLIVER STREET, BOSTON, MASS. 


MADE FOR ALL 
SITUATIONS. 





our IMPROVED SHAPERS are MEETING wiITH SO LARCE A SALE THAT WE 
FEEL LIKE EXPRESSING OUR CRATIFICATION PUBLICLY. FIRST-CLASS WORKMAN- 
SHIP, CONVENIENT AND RAPID MANIPULATION OF FEED WORKS AND CHANCE OF 
STROKE, AND POSSESSING CONVENIENCES FOR DOING A WIDE RANCE OF WORK 
THAT A SHAPER IS CALLED UPON TO PERFORM, COMBINED WITH A MODERATE 
PRICE, HAS NO DOUBT LED TO THEIR POPULARITY. DO NOT BUY A SHAPER UNTIL 
YOU HAVE LOOKED INTO THE MERITS OF OURS. CATALOGUES FURNISHED ON 


APPLICATION. 
THE HENDEY MACHINE CO., TorrincToN, Conn. 


THE WESTINGHOUSE MACHINE C0. 


OF PITTSBURGH, MANUFACTURERS OF 


The WESTINGHOUSE AUTOMATIC ENGINE, 










NOW PON 


tM “JOON” ATM HONE 4p 


Which is a special design for the legitimate low-priced trade. 
Sizes: 15, 25 and 35 H.P. only, which we 


SELL AT A PRICE THAT CANNOT BE MET 


by the cheapest throttling engines. Auto- 
matic, internal lubrication, 
forged steel shafts and rods [ 


WELL BUILT AND SERVICEABLE. 


2LACE I THE MARKET, 





single - acting, 


Address all for the United 


correspoucence 
States to 


WESTINGHOUSE, CHURCH, KERR & CO., 


98 Fourth Avenue, Pittsburgh, Pa. 


FAIRBANES, MORSE & 60., Chicago. FAIRBANES & C0., St. Louis D. A. TOMPEINS & CO., Charlotte, N.C. 
AND FOR ENGINES ONLY, 
PaRKE & Lacy, San Francisco, Cal | Ropert Mrppieton, Mobile, Ala] KeatinG IMPLEMENT & Ma- 


PaRKE, Lacy & Co., Salt Lake,Utah | H.DupLey CoLEMaN, New Orl’n.La CHINE Co., Dallas, Tex. 






















/ time and labor saved by 
using this solid. strong, Cu 
rab e,quick-workingVise. Aas 
the Imp. .ed Taper, Pipe and other 
attachments. Sold by the 
Send for circular 
MELVIN STEPHENS, Prop’r. 
Office, 41 Dey Street, New Yor's 


trade. 





8. Ashton Hand Hand’s Twist Drill 


Mfg. Co., Grinding Attachment. 
9 n Readily attached 
ougtkenamen, toany grindstone 

#3. emery or cutter- 


grinder. Grinds 
right and left 
hand drills from 
86" diam. down 
to smallest sizes 
made. PRICE, 


$20. 








MACIIINE SITIIOP, 
Thoroughly equipped, with established business, 
both pew work and repairing, will be sold for less 
than inventory, or rented with steam and water- 
power. Very desirable opportunity for a practical 
machinist with a small capital. Address for circu 
lars, &e. 0. A. BECKWITH, Couutnsvitie, Cr, 























GEO. 


95 & 97 LIBERTY ST., 
NEW YORK. 


ENGINES A SPECIALTY 


F. BLAKE MANF’G C0. 


| 

| 
Bpvitoers Every VARIETY 
OF OF 







earsum 4a eosTew 


4{ WASHINGTON ST., 
BOSTON. 














SPECIAL SALE. 


118in.x 6 ft. Engine Lathe. 
116in. x 6 ft. Speed Lathe. 
116in. x 6ft. Speed Lathe,with milling attachment. 


GUILD & GARRISON, 


BROOKLYN, N. Y. 


Small Speed and Engine Lathes, Shapers and 
Drills. 

1 Iron Frame Saw Table. 

16in. One--ide Moulder. 

1 80 in. Grist Mill. 


STEAM PUMPS, 
VACUUM PUMPS, 
AIR COMPRESSORS. 





SEND FOR CATALOGUE. Anvils and Vises 
.s . 


A SPECIAL IMPORTATION. 
COOKE & COMPANY, | 
22 Cortlandt St., New York. 














J. WENDELL COLE, M. E. 


Manager of Pennsylvania 
Southern Lake regions and the 
Northwest for 
DETROIT EMEKY WHFEL CO. 


Address, Box 84, Columbus, O., or 
P. O. Box 152 Chicago. 
Hart’s Corundum-Emery Wheels. 


BETTS MACHINE CO. 


Hist-Chiss Machine Tools 


Combining Strength, Adaptability and all Modern 
Improvements, 


Agerts for Wiley & Russell’s Screw Plates, 
Boitcutters, Etc. 


te IN WRITING MENTION THIS PAPER. ge? 











MAKERS 








| 


a 





q 
Li ei 
an | 


Hint ea 
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NICHOLSON FILE COMPANY, Sole itfrs. of 








FILES and RASPS Having the Increment Cut, ann FILERS’ TOOLS and SPECIALTIES, 


The above illustration represents a device in which files may be held for service in surface filing, and while in this condition 
READILY SPRUNG, in order to give at the will of the operator, more or less convexity to the working face of the file. Itdoea 
away with unnsual care to obtain atrue convexity or “belly” to file sides, and in fact renders great service by enabling the 
operator to utilize the file to its full capacity. 


SURFACE FILE HOLDER No. 4, Adapted to ,Hold Files 12, 13 14 in. Long. 
bi 5 4 14, 15,16 sy 


MANUFACTORY AND OFFICE -— - PROVIDENCE, R. I., U. S. A, 


THE HANCOCK INSPIRATOR. 
THE STANDARD 


BOILER FEEDER FOR ALL CLASSES OF BOILERS. 


OVER 85,000 IN USE. 


Send for Circulars and Price Lists. 


THE HANCOCK INSPIRATOR CO. 


rou INJECTOR 


“Invaluable for use in Traction, Farm, Portable Marine and 
Stationary Bollcrs of all kinds. No handles required. Water supply | 
very difficult to break. Capability of restarting automatically, 
immediately after interruption to feed from any cause.” 


























AUTOMATIC 


SEND FOR CATALOCUE. RELIABLE AND CHEAP. | 


Sole Manufacturers in the United States & Canada, 
| 


NATHAN MawnuracrTurineG Co. 


92 & 94 LIBERTY ST., NEW YORK. 
HAND - BLOWER. 








ROOTS’ NEW ACME 


DRAWINC, MECHANICAL, &c. 

















For Blacksmiths, etc. Slow Speed. P ) ‘OE’S First Studies (54 Studies).16 mo, cloth, $0 60 
Compact and Cheap, also Portable ogtiive Riges._34 Desai iM AHAN’S Industrial Drawing. ....Svo, cloth, 3 50 
and Foundry Blowers. MAC CORD’S Of Mechanical Movements.... 
3 ile e arebak eis ...8vo, cloth, 5 00 
rr) bE McMILLAN’S Smith’s Topographical Det a " 
he | Ree ....8vo, cloth, 2 50 
‘on ee i REED’S Topographic ‘al Drawing. Plates.4to, 350 
x ae s |RUSKIN’S Laws of Fésole.... 12mo, cloth, 50 
Bh 8 Ele ments of Drawing... 12mo, cloth, 50 
an S Perspective. .12mo, cloth, 5O 
Aa a Ny SMI’ r H’S Topographical Drawing. .8vo, cloth, 2 00 
4 S$% J WARREN'S Free-Hand Drawing. 12mo, cloth, 1 00 
re) = Be Drafting Instruments....12mo, cloth, 1 25 
HS s Linear Perspective -...12m0, cloth, 1 00 
fe] = na, S = Plane Problems ¥ 1 25 
fig = ee 3 ed Projection Drawing. . 12mo, cloth, 1 50 
a Se Do a Shadows and Perspective-Svo, cloth, 3 50 
i oe: a” Machine Drawinyg..2 vols., 8vo, cloth, 75 
= HS oo 8 ie Shades and Shadows......8vo, cloth, 3 00 
. & & & John Wiley & Sons, 15 Astor Place, New York. 
i 4 SS © Catalogues and Circulars Gratis. 
o a > Ss Mailed and preyaid on receipt of the price. 
eB mamas > 
= ~ 
i on 
& £253 EMERY WHEEL TOOL CRINDER. 
- dt = SPRINGFIELD 
as TEN 





QN GLUESEMERY 
Wheel 
Co. 





SIZES 
Guaran- 
teed Satis- 


DOUBLE 


J; oe 













TUBE factory. Spring- 
’ fleld, 
Orme 
CPERASES WILL LIFT wrire Wass, 
. A e FOR 
| | Tllustrated Circular. = = 
Patented a ee > ta 
P Wilts a 
( ® Ny p only 2 y 2 
188%. > = S 


: SELF REGULATING 
One Handle ‘ UNDER ALL CONDITIONS’ 


—$ OVER + 60,000 IN USE. 
FOR DESCRIPTIVE CIRCULAR. 


{09 Liberty St. New York, 





For cleaning 


st paid on receipt 


Card. 


caeaaaaee File ¢ 
of 15 cent 


San SS Steel Name ‘Stamp. 


CTNyD 
dead 











MACHINIST 
REDUCED PRICES oF LECOUNT’S STRAIGHT TAIL DOQ. 


3 No. INCH. PRICE. No. INCH. PRICR 
| ie ae $4....$0.60 10....214... $1.35 
o3 2 a ee ae: eek” 
=“ Greases er -70 12 Se ssc 2D 
Sad 4.....14%.... 80 18....3%.... 1.80 
Bea 8... ae a. ee Teepe 
.=A-f- 6..... 134 95 15 46 ee 
8 : | Se ae: ane «oe 8.35 
os 8..... 15G.:.. 1.10 17.2 BMG. 122 4.00 
on 9 2 a 20 «#418 s<ee G00 
ae 1 Set to 2in,. 7.80 Full Set. mr 


C.W. LeCOUNT, South Norwalk, ‘Cc onn. 








or 1-8 letter 1-16 is t yt Tools. 
Price 2 : » post paid. 
ECONOMICAL STEAM BOILERS oA ae ea 
A SPECIALTY. Small Tools Scroll Saws fo t Pe wer Me nery 
| - Polishing Heads, Sn ail Model Fitti ngs, ete 
SEND FOR Lou Is, | (OHN WILKINSON CO Sata Streak’ Ohienee. Tile 


PRICES, - 





Pond Engineering Co. * 


Mention This Paper 





PHIILADELPIHIIA, PA. 


BUILDERS OF 


MetalWorking Macias Teas 





a FOR 
Railroad Shops, Locomotive and 
Car Builders, Machine Shops, 


Rolling Milis, Steam Forges, 
Ship Yards, Boiler Shops, 
Bridge Works, Etc. 








| DY Asiisise — x 4 
Haig a | 
oe enna 








= fie ay Mba 


SEVEN HAMMERS ON EXHIBITION AT 


AMERICAN INSTITUTE FAIR, 


38d AVENUE and 63d STREET, NEW YORK CITY. 


A. W. COLWELL, President Colwell lron Works (W. 27th St., New York), says: We are 
well satisfied with the 300 Ib. Hammer we bought from you, and have found it very valuable, 
especially in its being under control of the blacksmith. 


THE SUPERIOR DESIGN OF OUR UPRIGHT HAMMER, WITH ITS DOUBLE STEEL * LIFT,’? MAKES 


IT MORE GENERALLY USEFUL AND ECONOMICAL THAN ANY OTHER POWER OR STEAM 
HAMMER. IT HAS A MAXIMUM STROKE OF 20” AND WORKS IRON 6” DOWN. 


BEAUDRY & CUNNINGHAM, - BOSTON, MASS. 


BOSTON, 
MASS. 





38 & 40 
ifawley St. 


(‘UNION STONE CO.,; 


SIZES ¢ 
1% in. wide, 


Endless Pol- 
shing Belt Ma- 


hine for Re- 2 
noving Scale 3 « « 
vad Polishing 4 ae 
rregular pieces 

af Waw 

is Endless Belts 


a of Any Length 
nd Width to 


Order. 


Send for 
Price List. 








~ 


. 
4 


PUNCHE 


FOR 


SLANDAKD 


PLATES. 








Proor Buriipine FEv*, 


IRON & STEEL 





FIRE AND WATER 
FrrE-PrRooF PAINTS, STEAM 
COVERINGS, 


PACKINGS S01LER | 
ETC 
» Price List free by mail. 


ero MART? + N.Y 
a wey OF Dedede lidar, Oy 








Samples and descriptiv 
HW.0nN 


CHICAGO, PHILADELPHIA, LONDON, 


we A. FAY &CO. 


BUILDERS OF IMPROVED 


wooD- WORKING MACHINERY 


Embraces nearly 400 Machines for 


PLANING & MATCHING 
Surfacing, Moulding, Tenoning, 
Mortising, Boring, and Shaping, 
etc. 

Variety and Universal 


WOOD WORKERS. 


Band, Seroll ¢ and C ‘ircular Saws 
Resawing Machines, Spoke and 


—HIGH DUTY— 


WORTHINGTON Pumping Engine 


Se 


WATER WORKS 


OVER 








CINCINNATI, 


OHIO, U.S.A. 





100,000,000 DUTY 


——-CGUARANTEED— 


SEND FOR RECENTLY ISSUED PAMPHLET 


HENRY R. WORTHINGTON 








Wheel Machinery, Shafting, Pul- 
B leys, ete. All of the highest NEW YORK CITY 
= standard of excellence | ° 
| W. H. DOANE, Pres’t. 


D.L. LY ON, Sec’y. 











AMERICAN 





















Hii 





ET TT aaa w 
oe oe = a are SAFETY BOTERWERS 


GG 


/ 













107 Hope 


TEA 


St., 





PUBLISHED FOR 


33 A VALUABLE BOOK for EVERY 
STEAM USER AND ENGINEER 


FREE DISTRIBUTION, BY 


THE BABCOCK & WILCOX CO. 


Manufacturers ot 


WATER-TUBE BOILERS, 


G LA SGO W. 


30 Cortlandt St.. NEW YORK, 













OOT'S NEW WATER-TUBE STEAM DOILE 


SAFE! ECONOMICAL! DURABLE 





For IntustraTeD CATALOGUE oF NEw BOILER, ADDRESS, 
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A FAIR OFFER. 


If you will put a JENKINS BROS. VALVE, on the worst place you can find, where 
ou cannot keep other valves tight, and if itis not perfectly tight or does not hold 
team, Oils, Acids, or other fluids ‘longer than any other Valve, you may return it, 

and your money will be refunded. 


IF YOU WANT THE BEST, CALL FOR “‘ JENKINS BROS.”’ VALVES. 


STEN EIN S BRO S., 
71 John St., New York. 13 So. Fourth St., Phila. 79 Kilby St., Boston. 


Oneida Steam Engine & Foundry Co.,0" Oneida,N.¥. 
ae LATHE © DRILL sea 


Cc H U Cc K Ss. CAPACITY OF 


DRILL Cuvucks 0 to 
SEND 


ror (JATALOGUE, “~ Xe 
The United States Mitis Company, 


26 BROADWAY, NEW YORK. 


\s prepared to issue licenses for the use of patents covering processes for the production of ‘ Mitis 
Castings” in wrought iron and steel, and furnaces for melting and heating. 
“ Mitis’’ Castings retain In every respect ail the valuable qualities of the wrought Iron and 
steel (scrap) from which they are made. Do not require annealing. Can be welded 
and worked under the hammer as well as the raw material. 











2 in. 


0 to 43 in, 
























BENDROTH & ROOT MANUFG. CO. 
—28 CLIFF STREET, NEW YORK.— 


SELLING AGENTS. 
IANIEL KEL LY, 61 N. Sth Street, Mhiladelphia, Pa. 
: A. FISKE, 48 Johnston Builc ing, incinnati, Ohio. 
——— RK. L. werkt isi Griswold Street, Detroit, Mich 


H. SMITH, 5 Custom House Street. Teehtenes, eS 




















—— 0 R—— 


f WATER-TUBE BOILERS 


ARE 


UNSURPASSED 


SAFETY, 
ECONOMY sx 
DURABILITY. 


MAIN OFFICE, 
New Brunswick, N. J, 
BRANCHES: 
49 NORTH 7th St., Philadelphia. 
36 CORTLANDT ST., New York. 
60 OLIVER ST., - Boston. 



















BRIDGEPORT BOILER (© SEE THE IMPROVEMENTS IN STEAM 


BOILERS, BOILER FRONTS, 
BOILER FURNACES, AND 
FEED WATER HEATERS 
Z\ MADE AT THESE WORKS 
=| BEFORE BUYING STEAM 
PLANT. SEND FOR HISTO 
RIES OF. STEAM BOILERS 
AND FFED WATER HEATERS 
(FREE) ON MENTIONING THIS 


WM. LOWE, 


GEPOP> 





















‘hl ~— WEWBURCH NY’ 
eres Mas or yERY DESCRIPTION. 


lOW:: 
E OF BOILERS IN Stop 
Sram ‘Bolte? RS at alin SY 


> IMMEDIATE ‘DELIVERY. 
















. Bes THE CHEAPEST AND BEST STEAM PUMP IN THE MARKET. 


WHY THIS IS PUT HERE! 


For the reason that if you are 
interested in raising water or other 
liquids by steam power, we wish to call 
your attention to the 


PRICES LOWER THAN ANY OTHER 


More Efficient, Simple, Durable, and more Econemical, t both as to running 
expenses and repairs, than any other Steam Pump. 
Call or write for our new 96 page Illustrated Descriptive Book containing Full Particulars, Reduced Net 
Prices, and hundreds of A-1 Testimonials. Mailed Free. 


PULSOMETER STEAM PUMP CO., 83 JOHN STREET. N. Y. 














SEBASTIAN 
MAY & COMPANY'S 


Improved Screw Cutting 


Foot or Power Lathes 





a - 


THOS. G DALLETT & 60, 


13th & Buttonwood Sts.,7224 “é | 


Manufacturers of fal 


PATEN T 


Portable Drilling Machines, 


VERTICAL DRILLS, 
Radial Drills, Multiple Drills. & 
HAND DRILLS, 

SEND for ILLUSTRATED CATALOGUE 









Drill 


Tools 


Catalogue of 
Presses and Machinists’ 
and Supplies mailed on appli 


Lathes, 


“ cation. Lathes on Trial. 
167 W. Second St..Cincinnati, 0, 








W. F. DURFEE, Ceneral Manager. 





THE NATIONAL 
FEED WATER 


SP==]HEATER 


A brass coil heater supplying 
feed water at 210° to 212° Fahr- 
enheit by use of exhaust steam 
Our prices are low and rea- 
sonable, and we aim to supply 
the cheapest, best and most effect 
ive Heater in the market. Six- 
teen sizes. 10H.P..$20;100H. 
P., $150; 500 HH P., $600. Tron, 
Brass and Copper Coils and 

Bends made to order. 
m2 © Circulars and price lists 
, ent on application. 


National Fipe Bending Co. 
New HAvVEN,Conn. 














VOLNEY W. MASON & CO., 
Friction Pulieys, Clutches and Elevators, 


PROVIDENCE. R TL 


ESTABLISHED 1851, 


THE HORTON LATHE CHUCK. 





THE E. HORTON & SON CO. 


Canal St., Windsor Locks, Conn.. U.S. A. 





William Barker & Co. 


Manufacturers of 
IRON AND BRASS 
—WORKING— 


MACHINERY 


140 & 142 E.Sixth Street, 
N'rCulvert, Cincinnati, 0- 





Send for circulars and 
7 prices. 


E. P. B. SOUTHWORTH, 
94 Exchange street, Rochester, New York. 
Indicating Engineer and Mechanical Draftsman 
Correspondence solicited. 


thE ELLIOTT (Which always was good 














end for DRILL Has Recently Been 
Particulars. PRESS Much Improved. 
STERLING ELLIOTT, = NEWTON. 
NEW E:NCINEERS’ 


WV RENCH. 





Bolster prevents screw from springing, or becom- 
ing loose. Ferrule is long, solid and strongly riveted, 
nut is deeply corrugated, making screw turn easily. 


4. T. MOORE, 112 Chambers Street, New York. 








| 6%, Otto Duplex Gas Engine; 


FOR SALE, VERY LOW. 


ind. II. P., cyl's— 
<16’’; in use 18 mos. ; +3 displac ed by 60 i P. en- 
sine 
UPRIGHT BOILER AND. FIXTURES, 18 H. P. 
Kendall & Roberts, makers; 42 '» 6’—6’’ —100 
Tubes—2”« 4’—6': in use 6 weeks for temporary 
| purposes. Write for particulars. 
| E FRANK WOODBURY, Mechanical Engineer, 
Exchange Place, Boston, Mass. 


Marcus RUTHENBURG 


CAL APPLANCES ana 
ELeCIRIAL WORK 


LECTRIC 


eo RS) 
64W.382 ST.” CINCINNATI. OHIO. 








W. C. YOUNG & CO., “iccote: Mes 
Engine Lathes, Hand Lathes, 


FOOT POWER LATHES, SLIDE RESTS, Ete. 


PPT PTY TTT TT 


Tee SYRACUSE 3, 















TPT PTT 
qs 


MACHINISTS? SCALES 


Pateat End Graduation. 
We invite comparison for accuracy with all others. 
Every Scale Guaranteed, Send for it. 


COFFIN & LEICHTON, SYRACUSE, N. Y. 








SMOOTH 
INSIDE & OUT. 














EETLAND . 


=- 








American Twist Drill Company’s 


PATENT CHUCK JAWS. 


Three sizes. Price per set of 4 Jaws,$40, 
$48, $56. Bolted to lathe face plates, 
they make best and cheapest chuck in 
the world Address orders, 

arts. CLARKE & CO., Beste yn and St, Louis, 
| ANNING, MAXWELL & MOORE.N. ¥ City, 
TALLMAN & McFADDEN, Philadelphia, Pa., 

or WM. BINGHAM & CO., Cleveland, Ohiv 





FORBES & CURTIS, 
BRIDGEPORT, CONN, 
Manufacturers of 


The Forbes Pat. Die Stocks, 


Fower Pipe Cutting and Thread 
ing Mac << beg Cutting-off Ma- 
chines, Ratchet rills, 
Special Mac hinery, etc., etc. 
om WRITE FOR C ATALOG UE. 


Mention Paner 

















4. J. WILKINSON & 00. | 


Boston, Mass., 





y ‘complete 





and SUPPLIES. 


Outfits for 








Improved 
Covered Screw 












Caliper. 








Micrometer 


Send for 


Makers of the most complete assortment of 


Miomeler Calipers aud fine Measuring: Tools. 


TO BE FOUND IN THE WORLD. 
Tllustrated (¢ 


‘atalogue with ‘lables, 


MACHINISTS, BLACKSMITHS, MODEL MAKERS, JEWELERS, ETC. 
| Lathes, Planers, Shapers, Drill Presses, Emery Crinders, Milling Machines, Bolts, Screws, 
Washers, Belting, Packing, Waste, Twist Drills, Taps, Reamers, 
Cold Rolled Shafting, Hangers, Files. 


SEND FoR ILLUsTRATED Price List oF MEt <ERS’ 


| TALLMAN & McFADDEN, 1025 MARKET STREET, PHILADELPHIA, 


AL-WORKERS’ TOOLS, ALSO Woobp-woR 
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Morse Twist Drill and Machine Company, New Bedford, Mass, 


Morse Patent Straight-Lip Increase Twist Drills. 


Manufacturers of 





SOLID AND SHELL REAMERS, BEACH’S PATENT SELF-CENTERING CHUCK, BIT STOCK DRILLS. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


BOILER PLATE PLANER. 


Will Plane any ee of Plate. 
: = aes 








Tools cut both ways and have independent adjustment. Table acts as a gauge 
for setting the Plate. Driven by a Steel Screw, which is supported its entire 
length so that it cannot be bent or sprung. Three Sizes, 


HILLES & JONES, Wilmington, Del. 
Coa Ives f THE HOUGH TWIST DRILL 


44 to 15g 1n. 
= GRINDER BEECHER & PECK, NEW HAVEN CONN. 
ee eS mar — 


fea PCRS PAT DRop Pe. 


BEECHER & PECK, CONN. 


ACHINER 
For Reducing and Pointing Wire, 


Especially adapted to pointing wire rods and 
wire for drawing. 














i.(% 
S The SPECIAL CLAIMS made 
for this Tool are its 








Simplicity, 
Ease of Operation, 
Low Price. 





—MANUFACTURED BY 


Warner & Rough Machine C6, 


ST. PAUL, MINN. 


Tallman & McFadden, 


1025 Market St., Phila, 


vit vUL., 


For Machines or information, address the 
manufacturer. 


5. W. GOODYEAR, Waterbury, Ct. 





Manning, Maxwell & Moore, 
111 Liberty St., New York. 


LOAN, 








F. E, REED, 
= Worcester, Mass. 


a 293 
» Washington St. 
NEWARK, N. | 


ij) MAKERS oF 





SEND FOR CATALOGUE, 





Hand L K Latt U r 
MACHINISTS: aoe a Milling: Me ac Senay, Peta thy oe 
BENCH LATHES well & Moore, 111 Liberty Street, New York. 
s 
also 








reel of ty i a 2 vial 


lretissctadubntabat 


L. §. STARRETT, 


elanufacturer of 


1FINE TOOLS 
= ATHOL, MASS. 
SEND FOR FULL LIST. 


Pi Tanehutahuht 
slut ilitlant \ Kft 


npg RRAY=<— 
BO ENGRAVER on Woop\y 
5S ANN’ ST. #* NEw Yorx«- 


PIPE AND BOILER COVERING. 





WATCH & SPECIAL MACHINERY 






































B The hi Imond Cru ing. 

A new quarter turn 
motionto replace 
4 quarter turn belts and 
= bevel gears. 


T - ALMOND, Mir., 


BROOKLYN, N.Y. 





Tldulnh {uli 














NOISELESS., 





+f- FOssIL +t+ MEAL 


Light as Hair Felt. Absolutely Fireproof. Easily 
applied. Can be used over and over again. Thickness 
of 54" to 34''; equal to other coverings at 2’ to 24”. 


Beware of Imitations. Sold in Bags of 110 lbs. each. 


Acknowledged by leading authorities to be the best 
non-conducting material in the market. 


FOSSIL MEAL CO., 48 Cedar St., New York. 


Send for Circular. 





Mention this Paper, 








and 26 West Street, Cleveland, 0. 
a “Gtice Street, New York. 
85 Queen Victoria St., London, Eng. 


Established in 1874. 


CLEVELAND TWIST DRILL C0. 
THE EATON, COLE & BURNHAM CO. 


82 & 84 Fulton Street, New York, 
MANUFACTURERS OF 


PIPE CUTTING and THREADING JACHINES 


OPERATED BY HAND OR PowER. 








AND ALL STYLES OF IRON AND BRASS GOODS FOR 


STEAM, WATER AND GAS. 


actory> 






MACHINE 
Cuts %’’ to2” 


| 
VALVES, PIPE 
FITTINGS, Pipe roots,’ 





Bridgeport, Conn | y= 





MACHINIST 


The Shipman Automatic Steam Engine. 


KEROSENE OIL FOR FUEL. 





- OD, SAUNDERS? SONS 


ANUFAC 1 “X OF L. ORIGINAL 
TRADE 





1, 2,3,4 and 5 Horse Power Engines, Automatic in their fuel MARK. 


Specially adapted for une in boats, soot, PIPE Cutting = threading Machine, 


from six to ten miles per hour 
BEW Je OF IMITATIONS, 
Printers, Mechanics, Farmers, machen pee Manu- STEAM AND without_our Trade-mark and Na 


facturers use them. AND GAS-FITTERS’ HAND TOOLS, 
If you live in the States of N. Y., O. »Ky., Va., West Va. “pie as . Boe Cutting and bi ngeng J thtye 
irrite to the cee ot Ue Miche . Rochester, N.Y. It for Pipe Mill U > Specialty. 
send for Circulars. ERS, N. 


cP att 


For Hand ~~, Power, 
6”, 8’ and 10” Stroke, 


Adapted to all Classes of Work 
to their capacity. 


State la. anid Minin. write 


a 0 I. If you ih Eve 
“9 9 cc Dp Yi yun 2 
North 4th St., Phil., Pa. If you live in any othe r State 


SHIPMAN ENGINE CO., 92 Pearl St., nin Prom 
L. W. Pond Machine Co. 


Manufacturers of and Dealers in 


IRON WORKING & 
MACHINERY. 

Iron Planers : 
Specialty. 


140 Union St. 


~ Worcester, 


Je., Chic ag 















CIRCULARS FURNISHED 


BOYNTON & PLUMMER, 


Worcester, Mass, 


— TURRET & SPEED 











en BEN Waateg LATHES 
UNIVERSAL RADIAL’, | —_!-> Uae “9 aM a 
“AB OR CBA a_i. | BOOE 

ll) <cxxEMBODY ALL DESIRABLE FEATURES | = PN GACE 
aug = PRICES$450°& UPWARD fh ie “geome 
_— poe UNIVERSAL F RADIAL DRILL C0 WATERFORD, 





INCINNA NEW YORK. 





NEW AND IMPROVED 


ENGINE LATHES. 


THE MULLER MACHINE TOOL CO. 
‘179 West Pearl St., CINCINNATI, OHIO. 
Send tor Cuts and Prices. 





oe jn 
————— 





MINES, 
guarantee its 
success, if di 
rections are 
followed, or 
ask no pay. 
Only 8 or 16 
Ibs. to the ton 
16 cupola clean. 


Co., Evansville, Ind 










































M. R. MUCKLE, Jr. & 00. 


PRILADELPRLA, 


IZES TO SUIT 
STEAM PLANTS, 


A NATURAL PRODUCT FROM OUR OWN 

U sone any of } J Send for Circular, Prices 

the artificial 

compounds or FLUOR| THE BEST | EQUNDRY 

products here- 

tofore on the 

of iron required to purify the iron, and will more than pay for itself in keeping t 

THE EVANSVILLE LEAD & SPAR MINING co., Successors to B. Burbank & 
CUT-OFF COUPLINGS. 
JAS. HUNTER & SON, 

St Cut Theoretically Correct. MADE BY 

BREHMER BROS, 
Machinists, 


TAKEN 
manufactured 
market. We SPAR { and Experience of Users. FLUX 
North Adams, Mass. 
“or particulars and esiimates apply t 
, 440 N. 12th St., Philadelphia, Pa. 





E.B. STOCKING, ATTY 


Opp.Pat.Of, Washington,D.C, 





1D my ¢ > 
Send sketch for free report as UP TO 800 8. P. 
to patentability and new 
book on Patents Send For CirculaR 














Steel 








P2qSII9Cd 


Has greater range than any other tworatchets made, and 
at the price of one. Send for circulars. 


VARIETY MACHINE CO., Warsaw, N. Y. 





Philadelphia, Pa. 


Made in Three Sizes, Cutting Pipes % to 6 inch. 
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PANCOAST & MAULE, 


WOZEL hed PRESSURE) 


Address, VIASON RECULATOR CO. 


22 Central Street. Mass. 


Mention this paper and write 


us for particulars. 
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~~ 


for itself, providing it could be 


had at a moderate price? 


convenient and vwery compact 
Pipe-Cutting Machine soon pay 


or Shops to make a powerful, 


Boston, 
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WILLIAM SELLERS & CO. INGORPORATED, 


Engineers and Manufacturers of 


IMPROVED MACHINE TOOLS ror working IRON AND STEEL 


LATHES, PLANERS, 
BORING and TURNING MILLS, 


SHAFTING, PUULEYS, HANGERS, COUPLINGS, Be 


Improved Injectors for Feeding Boilers. 
PAMPHLETS, PHOTOTYPES AND PRICES FURNISHED ON APPLICATION TO 


OFFICE AND WORKS, PHILADELPHIA. PENN. 


“THILO AUS UMMA CL 


Double, Single, Angle- 
Bar, Gang, Horizontal, 
Twin, Boiler, Spacing, 
Gate, Multiple, Belt and 
Ste am-Drive n 


Punches and Shears, 


Over 300 Sizes. 


STEAM HAMMERS, PUNCHES and SHEARS, 
BENDING BOLLS, 

























Hamilton, 


OHIO 


ALSO, 
Power Cushioned Hammer. 





Send for new Catalogue. 


PATENT PORTABLE WRIST PIN MACHINE, 


For Turning Wrist Pins or Cross-Head Pins 


When forged or cast solid 





on Locomotive Cross-Heads, 


Circulars with full description on application. 


—~ L. B. Flanders Machine Works, 


PEDRICK & AYER, Proprietors, Philadelphia, Pa. 





DEFIANCE MacuINE Works, Defiance, Ohio, April 16, 1886. 


E. A. WALKER, 75 Laurel St., Philadelphia, Pa 


AR Sir‘—In answer to your enquiry as to how we now like the 
‘Richards Combination Planer and Shaper,’ we must say that we 
are loth to write the truth from fear of appearing extravagant. All 
that we could say in its favor would be far less than it aeserves 
During the three years in which it has been continually in use, it 
has become more and more a favorite with all our mechanics. From 
the time we set it running we have considered it indispensable. Its 
easy adaptability to a wide range of large work enables it to take 
the place of large and expensive planers, and thus its economy is 
abundantly proved. Its availability for very fine work also can 
hardly be surpassed. CHARLES SEYMOUR, Supt, 





see Hydrostatic Machinery 
ts i UO PRESSES, " 

q v \ __ PUNCHES, 
: ACCUMULATORS 
a JACKS. ALVES, 


Vault Elevators, &., de, 


WATSON & STILDMAY, 


204-210 E. 43d Sty New York. 


FAY & Scott, “a 


MANUFACTURERS OF 


wooD LATHES, 


Drill Lathes, Shaping Machines, 
| Willing Machines, Planer Centers, Etc, 


SEND FOR CATALOCUE. 


LATHES, 

PLANERS, 

DRILLS, 
SLOTTERS, 

> Bto, 

NEW HAVEN MANUFAC’G CO., 


New Haven, Cann. 
ing. Se ond Sem toot ll- 


foivoreerveco awaaro7 CADAMOMUE OF IE00L 


Rollstone MachineCo, INT 2 WAT 
and Supplies sent free to any address on receipt of Ten Cents 


45 WATER ST., 
FITCHBURG, MASS, in stamps (for postage) 
oh yas. A. STRELINGER & C0., Yee" Det roit, Mich. 


THE GARDAER GOVERNOR 


Over 45, 000 in Use. 


‘KLIVIOddS ¥ 


s1iiad LHO! 


‘SLNINZACEENI NEICON 


TTV ONV CQGI-NGALTE TONY LZNELVd HLA Sz 





7o1yQ = *22DUUIIUID 















Aeon Tc 
ps CHICAGO New York 


13 107 So. Jefferson St. 

















WOOD-WORKING MACHINERY 


For Planing Mills, Furni- 
ture, Chair and Cabinet 
F actories, ( ones eee 
and General Wo 











4 Ave, 





OSGOOD DREDGE 00., - ALBANY, N. 
RALPH R. OSGOOD, Pres, JAMES H. BLESSING, Vice- a 
JOHN K. HOWE, Secretary and Treasurer, 
Manufacturers of 







REDGES, 
Excavators, 
OF STATIONARY AND 
PORTABLE STEAM 
ENGINE, 


Warranted to give satisfac- 
tion or no sale, 


FOR 









CIRCULARS AND PRICES, 


ADDBESS, 


The Gardner Governor Co, 


QUINCY, ILL. 


—— 


soot RoOMBINATION DRRPYomeD 





ADAPTED TO EVERY STYLE 





MACHINIST 


SOUTHWARK FOUNDRY & MACHINE CO. 


PHI 
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LADELPHIA, PA. 


General Machinists, Founders and Boiler Makers. 
Heavy Machinery of all kinds a Specialty. 





20- 








line 


1995 MainSt., 





Barnes’ Pat Engine Lathe 

15-inch swing,6-foot or 8-foot Bed 
Mm These machines are made a specialty 
in our factory ; they have ac dvantages 
notfound in other machines in this 


Itwill pay par 


y a “purchase, or know more about ‘this 
class of machines, 
de Wied and prices. 


F. & JOHN B 


to seud for full 


, Rockford, Mi. 


‘da By Barnes Pat, Upright Drs 


inch Swing, 
WwW orm and Le 





THE PEERLESS 


Compound Automatic Steam Damper 


RECULATOR. | 








with both 
ver F eed. 























Q@UARANTEED THE BEST SAVER OF FUEL IN 
THE MARKET. 


Has been used six c years by 700 of the largest mills 
and firms in the U.S8.; not one given out. Always 
put up by our own mechanics. Warranted to keep 
in order 5 years. Send for printed testimonial of large 
users. 


ties desiring to 


ARNES CO. 








PATENT UNIVERSAL SCREW-CUTTING, CENTER, DEPTH, 


ANGLE AND 
J. WYKE & CO. 


TWIST DRILL GAUGE. THE PEERLESS GRATE BAR. 





Fine Machinists’ Tools, E, BOSTON, MASS, Send for Circular. 


Warranted not to Warp, and the Most 











THE BEST 


Portable Forge Made, 





= Buffalo Forge Co.,: 


BUFF 


Durable in Use. 


“THE QNLY PERFECT American Steam Appliance Co. 
BUFFALO 


Portable F orges, 


The Lightest, Strongest, | 
Most Durable, 


W. A. SIMMONS & C0., Sole Agents, 
280 Broadway, New York, 22 & 24 N. 4th St., Phila. 
MORSE ENGINEERING CO, 

1306 Union Avenue, Kansas City, Missouri. 
GENERAL AGTS. FOR THE SOUTH WEST. 





Easlest 





P, BLAISDELL & C0. 


Manufacturers of 


achinists’ Tools, 


ALO, N. ¥. 





Morse — Works 
MORSE, WILLIAMS & CO., 


Successors to CLEM & MORSE, 
PASSENCER AND PRneNy 





Automatic Hatch Doors 


A SPECIALTY. 


Send for Illustrated Circular. N N 


Office, 41 1 CHERRY ST. 


Works, Frankford Av.,Wildey © 
and Shackamaxon Sts., 


PHILADELPHIA 


N.Y. Office, 108 Liberty Street. 









Builders of all Einds ot 





WORCESTER. MASS. 


JOSEPH DIXON CRUCIBLE CO. 
Jersey City, N. J. 

















MANUFACTURERS OF 
Over 1,100 Varieties of Lead Pencils. Every 
draftsman should send 15 cents for samples of 
Artists Pencils, worth double the money, and 





drills. 
drills. 


stantly 


in use. 





lengths of work. 
Send for circular. 


DWIGHT SLATE, 
Hartford, Conn. 


TH EB 


Date Denitire Dr 


Adapted to rapid work with small 


Its extreme 


prevents clogging and breakage of 


Has a switchir 


attachment for center drilling 


adjustable 
Ov 


| equal to any Siberian. 


EAGLE 
ANVIL 
“3 WORKS, 


Trenton, N. J. 





sensitiveness 


1g table with 
In- 
to different 
er 200 already 





The Fisher Double Screw Leg 
Vise.—Warranted stronger grip 
than any other Vise. Always 

| parallel and cannot be broken. 


Send for Circulars. 











The Eagle 
Anvil. — Best 








Randolph St. 


HE DUPLEX INJECTOR 
THE BEST BOILER 
FEEDER KNOWN. 


Not liable 
order. Wi 
feet. 


a heater. 
and for sale 
JAMES JE 


Alw 
water hot to the boiler. 
‘ Will start when it is hot. 

» Wiil feed water through 


Dorrell, Mica, | 


Cast Steel 
Face & Steel 
Horn. Better 
than any Eng- 
iish anvil. 

Full war- 


to get out of aan ane 


lL lift water 25 








ays delivers lower price. 

IW.COLBURN & Co.j* Y & fb * F £, 
Manutactured |i le SIE ti ti. . Ps Be 
by_ Wid 10,0 i ARC «: x) 


ssanereens 
AND PLATING 


ETIOWEST 
ves 


B.: 


MACHINES. 





PRICES| 





HARRISOW S$ ADJUSTABLE FLUE-HOLE CUTTER. 


An effective labor-saving tool for the boiler shop. 








holes from 2 to 5 inches inclusive. 


are forged from 5-in 
at trifling cost ; 


ch round steel, 


are easily adjusted and firmly held. 


REMINGTON 


Size No. 1 cuts all size 






The cutters proper 
can be renewed 





& CO. 
WILMINGTON DEL. 


















THE NEW YORK SUPPLY CO., LIMITED, 
ELLIS THREE-WHEEL PIPE CUTTER. 


SOLE AGENTS FOR THE 





Engineers, Machinists & Mill Supplies. 
50 & S52 JOHN ST., NEW YORK. 
























90 
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NEW TANGYE BUCKEYE AUTOMATIC. CUT-OFF ENGINES. 


In Use, Over 1,000. 25 to 1,000 H.P. 


These Engines are the combi’ed result of long ex- 
—> with automatic cut-off regulation, and most 

careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds Highest attainable Ec onomy 
in Steam Consumption and superior regulation guar 
« anteed. Self-contained Automatic Cut-off Engines, 
12to0 100 H P fordriving Dynamo Machines @ spec ialty. 
= Illustrated Circulars, with various data as to practic ~ 
Steam Engine construction and performance, free by 


mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 


ican oa c Bh rs os A ge } a Sts.,Chicago, Ill. 
WwW \ YAN TN hotan . l )BINSO 1 
SALES AGENTS . V, L, SIMPSON. i\) \ N{i) House, \. 8 \ PRAY MFG. 00, Mi Jeet lis, Mins, 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA, 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pensylvania, Delaware, Maryland and Virginia. 


THE BECKETT & MCDOWELL MFC, ¢0, 
STEAM ENGINES, HOISTS, PUMPS, 


AND GENERAL MINING MACHINERY. 
120 LIBERTY sT., NEW 









YORK. 





t=” SEND FOR ILLUSTRATED CATALOGUE. 


“QTTO” GAS ENGINE WORKS, 
SCHLEICHER, SCHUMM & CO., 


33d and Walnut Sts. Branch Office, 180 Washington St. 
PHILADELPHIA, CHICAGO. 


OVER 18,000 ENCINES IN USE. 
GUARANTEE ANY Sratetorse-power 


« FOUNDRY AND MACHINE DEPARTMENT, 
. a HARRISDURG CAR MEG. C0. 


__— 
HAR eamnabeans PA. 


Highest Award S"ve",.Mea™ 


Sislewe 
AT FRANKLIN INSTITUTE NOVELTY EXHIBI- 
TION, PHILADELPHIA. 








To Consume 25 to 75 
Per Cent, Less Gas than 











We are opsenting the finest and most successful 
Electric Light Stations in the world, A change of 
speed not exceeding one per cent guaranteed, run 
ning light and loaded Send for catalogue, 


Air Engine. 


The Best and Cheapest 
on the Market. 

No Steam. No Water. 
Absolute Safety. No En- 
gineer. No Pumps No 
Gauges. No liability to 
freeze up No Regula- 
tion required. 

NO EXTRA INSURANCE, 

Can be used for any 
purpose where power is 
required. 

Cheap Fuel. 

First 





— Patent 











STEARNS MFG. COMPANY, 


ERIE, PA. 
Engines from 15 to 400 Horse Power. 


Boilers yk Steel and Iron supplied to the trade or 
the user. Send for Catalogues. 


SAW MILLS and GENERAL MACHINERY, 


Works at ERIE, PA. 


Lynde’s Pat, 


Cheap 
Cost. 


McKinley Engine Co. 


17 Broadway, 
CINCINNATI, 0. 


ENGINE CO. 














‘ofp aa 









@ Pop Safety Vales | 


Adapted to all Boilers. 


J.B. Lonergan & Co., 


Sole Owners and Manuf’rs 
PHILA., PA. 


MACHINERY, 


NEW AND SECOND-FHAND. 


fe TT ATI 


ii “ 
, PORTABL E AND ToT nIVY; 


ENGINES and BOILERS 


Send for Catalogue and Prices. 


Lubricate Your Engine Cylinders 














12in. S.,5 ft. Bed Engine Lathe, New 

14 " Sand i ft. Bed Eng gine L athe, Bogert new perfectly, gain power and 

14 5l6 ft. Harris, cheap 

6 60”~COB ft. “ * Ames save oil by using our Patent 

1 “ 6 ft. es Pratt & Whitney. ~ Automatic Sight Feed Lubri- 

rw: 6, Putnam, not screw cator I i il , it 
cutting s, showing o as 

= | Be ‘Hewes & Phillips. enters, drop by drop. 

19 ‘© 10,12,14*° “ . Pond, nearly new. a 

20 in. x 6 ft Engine Li athe Putnam,G. O ingor (i 

in, x6 ft. En am,G.O. The Seibert Cylinder Oil Cup Co. 

29 12 ft. - " Harrisburg . 

340 $s «12 ft Harrisburg, good. Hl. Ae ROGERS, Agent for New York. 


16x6 ft. Turret Fox L ihe with chasing bar 

14 1n.-20 in. and 88 in. Turret Head Chucking. 
Screw Machines, Bridgeport. 

23 in., 25in. and 28 in. Drills, Blaisdell, 

20 in. Drill, Prentice. 

5 * ' Daves. 


19 John Street, New York. 


or 





new 


BLESSING’S "ALENT RENEWABLE-SEAT 


Stop and Check Valves 


The 
Dises are 
Phosphor Bronze Metal, which 


Slate’s Sensitive Drill. 
Gang Drill. 
SHAPERS. 


Elliott Drill. 


$ in. Gould. 
Sin. Boynton & Plummer 
15 & 24 in. Woleott. 

24 in. Bridgeport. 


2 in Sellers. 
renewable Seats and 


24 in. Hendey, cast from the best 





44 ee ,PLANERS. | : has lasting qualities, double 
16x42 in. Bridgeport. INin x 3ft., Wheeler, that of the best Steam Metal 
241 crRF > ~ O14 t . t q t 
“4 in x 6 ft., Powell, " 24in x 8 ft. Ames commonly used in first-class 
26 in x 6&8 ft., 22in x4 ft ,5 ft.au . 6 ft Powell. valves. The Seats are simply 
32in x 10 ft., Pond 34in.x 10 ft. P. & W. . Fe as Ae ; 

36 in. Squaring Shear, power, ne aah, new. a dropped into place and held 


No. 8% and 5 Press. Stiles in position by bottom of cage. 
25-40 lb Bradley Cushioned Hammer. 
Lot of miscellaneous Machinery If you do 
see what you want, write and state what 
quired. 


= We also manufacture the Albany Bucket 


and G Srovtiahag © Steam Traps. 


not 


is re 


MACHINIST 


: a 
MANUFACTURERS OF 


\MPROVED 







2 


STEAM ENGINES 
Fur varie 


Sizes Varying From 


30 to 2000 Horse Power. 3 , . PT ce ea) | Sa 


- : > KM 
Horizontal or Vertical, je iN 
it a 


Direct Acting or Beam, - | 
Condensing, Non-Condensing & 
or Compound. 

Send for Circular. 
_ 


PEWES & =PHILLIFS 


iron Works. 
IMPROVED 


Corliss Engine, 


High Pressure, 





Newark, N. J. 


-~Condensing 


And Compound 


Send for Circular. 


AGENT 
Geo, A. Barna d.& 
(175 Temple Court) 

7 Beekman Street, = 
NEw YORK. 








CORLISS ENGINE. 


A FULL LINE OF SIZES. 


q Vertical Condensing. Engines 


Specially adapted for and extensively used 
elevators. 









in large grain € 


BOILERS. 


Manufactured by the 


“Fisil Lanting Machine Co, 


FISHKILL-ON-THE-HUDSON, N. Y. 


3 Send for Catalogue A, containing Tlus- 
trated Descriptions and Refere ces 





MANUFACTURERS OF 


Automatic Cut Off Engines, 


from heavy patterns and of unexcelled 
workmanship 


Borters, FEED WATER HEATERS, 
PULLEYs & GEARING. 


STEEL 
SHAFTING, 


THE LANE & BODLEY CO. 
East side John, cor, Water, 


DRAWING 
NSTRUMENTS 





Send for 72-Page 
| ILLUSTRATED CATALOGUE. 


WM. T. COMSTOCK, 


6 Astor Place, New York. 


Of any power and 
Style. SINGLE AND 
DOUBLE CYLINDER, 

pat- 









with gmprorte qi bs a 
ent friction drums, 

especially adapte d ‘UPRIGHT POWER 

for bridge building, HAMME 
dock building, pile) 5225 af ' 


driving.coal hoisting, 
quarries, mines, etc. 


J.S. MUNDY, 


up on 
and true 














{ 


high. and 5 feet long. 

1 Double Geared Chasing Lathe. 
in. dia., 8ft.6in. long. 

1 Drill Grinding Machine, 

1 Small Punching and Shearing Machine, with fly 
wheel and clutch starting arr angement. 


WE 
A SPECIALTY OF 
A 2 


Will swing 24 


panoc 


apm 
ro¥ 
© Qe 
sone eof 
Newark, N. J. Snabt da - ad 
This patent has been HEEES Fo 
sustained in S.. Courts) Saye. eswd 
in New York and N. J, i lekent =! D t.0 
re Os 
Fe > Rok 
7 s ors 
SECOND-HAND TOOLS FOR SALE by a a8 5 
POOLE & HUNT, Baltimore, Md. 2 ; < ss 
1 Planing Machine. Will plane 35in. wide, 27 in. one 
hizh, and 16 ft. 6 in, long. ; -2 ee” 
1 Planing Machine. Will plane 30 in. wide, 26 in. ZS + PR 
high, and 5 ft. 6in long. d ~ c=8 
1 Planing Machine Will plane 24 in. wide, 22 in. e esa 
p 2, 
cm) 2 
| 3 
5 = 








oq} Aq painjoujnuep, ‘UMOTY JomMey 190930 Aue weg} 


OFRIUBAPB Javols IV 


uuog ‘Arnqueg “00 NECTGE ‘Vv A 





5 
B 
5 
mate 
RB 
2 
s 
2 


blows than h 


——— | S 

+ 

Zz 

ARE MAKING ° 





| Foas 


4-INCH LATHE, 
WITH BED ANY 
LENGTH DESIRED, THIS LATHE IS DESIGNED 


VICE; IT THE 
DUCED, 








IS 


SEND FOR SPECIAL LIST, 


New and Sesond-hand Machinery. 


HEAVIEST OF ITS 
SIZE EVER PRO 
AND THE WORKMANSHIP AS GOOD 


AS SKILL CAD 
MAKE IT. COLD-ROLLED SHAFTING, HANCERS, 
PULLEYS, wre. ETC. 
| SEND FOR Ch CIRCULAR, 
| GEORGE PLACE MACHINERY co. 
“Glenwood Station,’’ 


121 Chambers St., New York. 








E. P. BULLARD,!I4 Dev St., New York. ALBANY § STEAM TRAP 00., Albany, N.Y. 





bbe REPWORTH A OD, 


Yonkers, N. Y, 











AMERICAN 


MEG. CO., 
PROVIDENCE, R. I. 
3 Plain Milling Machine. 


We have in our works and in constant use, about | 
one hundred Milling Machines, and our experience 
with them has demonstrated that for manufacturing 
purposes where many duplicate pieces are required, 
that the best work is produced and the most econ- 
omical results obtained from machines that are com- | 
pact and solid, so arranged that the pieces operated 
upon can be quickly placed in position and quickly 
removed after the cut is taken. 

We have designeda line of Milling Machines for 
manufacturing purposes, combining the above de 
sirable qualities, of which the No. 8 Plain Milling 
Machine is a type, and by their use we bave iound 
it practicable to produc e from10 to 20 percent. more 
work in a given time than we could possibly obtain 
from any other type of a milling machine on the 
same work. 

The Spindle is driven by a gear and pinion from 
a three-step cone with 3” belt. It has a vertical 
adjustment of 6’’. 

he Table is 9” wide, 27” long, and has 12” longi- 
tudinal and 414” transve tse move ment, and ismoved 
longitudinally 2’ by one turn of the hand-wheel. 


The Feed is automatic with three changes, 
stopping automatically at any ew i d point. 
Vise has jaws 6%” long, 1 7-16’ deep, and 
will open 334’. 
Counter-shaft has pulle ys 10’ diam. for 3” belt, 
and should run about 375 turns per minute 
e Price includes vise, counter-shaft, wrenches, 
&c., delivered f. o. b. at Providence, R.I, Weight, 
2550 lbs 
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BROWN & SHARPE 


Manufacturers of MACHINERY & TOOLS, 


Description of 


No. 





Duplex Steam Pumps 


= COPYRIG 


THE GOR 


SHT 1883 BY 


— WATER WORKS MACHINERY, 
THE GORDON & MAXWELL CO. 


HAMILTON, OHIO. 


ae ANCH HOUSES: 
NEW YORK, 96 idborty Stree 
PHILADE LPHIA, 713 Chestnut Street, 


SENT aii 


OF ALL TYPES 
=-FOR HAND OR POWER. 











AND CAPACITY 





SWING, PILLAR, LOCOMOTIVE, DERRICK, JIB,WALKING, TRAVELING, TRAM, 


PARTICULARS ON APPLICATION, 


THE YALE & TOWNE MFG. COMPANY, 


STAMFORD, CONN. 


NEW YORK-—-CHICAGO -PHILADELPHIA—BOSTON. 


SHAPERS, ENGINE LATHES DRILLS 


DONT DD ener sinanate rn 
Gee Send for Prices, ars 
IT WILL PAY YOU. 











TWENTY IN. LEVER DRILL. 





MACHINIST Novemser 20, 1886 


THE PRATT & a © COMPANY, 


*s* Hartford, Conn. 2+ Shaping «+< 
MANUFACTURE +2» VLachines 


P LA N E Pp ERS with 12 in. and 14in. stroke, all 


feeds automatic. 
to plane 16in. x 16in. x 3 ft, 


to 60 in. x 60 in. x 20 ft., with Charles f Besly (0, 


quick return motion. 
WESTERN AGENTS, 





175 Lake St.,Chicago, Ill. 


U.S. A. 


HARTFORD, CT. 
U. & Aw 








with 6 in. x 10 in. stroke. 


THE BILLINGS & SPENCER CO., 


ain BR aarERT GS [ 











—— MANUFACTURERS OF ———- 


BILLINGS’ ewer WRENCHES, 


REAMER 
Three Sizes. A full line in Stock. 


Drop Forged of Bar Steel. 


DROP FORGINGS OF EVERY DESCRIPTION, 





















BRASS WORKING MACHINERY. | BE 
\2in & 16in. Monitors \ zak 
Valve Milling Mach’s = = a> 

Double Key = S = 
Lathes, ao 
- 2 
Speed Lathes 43 >> 
Slide Rests, = — 
— 
Revolving | =< 
Chucks for |— \ 
Globe Valves, | aq | 
= 
Two-Jawed =—= 
Chucks, oS | , 
= ! ; 
Small Tools | ad 4 RADIAL 
ie and 4 


Fixtures. 


WARNER é SWASEY. Cleveland, 0, 


DRILL. 


= Om —: 


a_i 





ra 


applica 
A. 


ii 


| pono ” MACHINE TOOL CO. 


i in a 


s. 


Cuts, Photo- 


s and Prices furnished on 


Lowell, Mass., U. 


SUCCESSORS TO 
DAVID W. POND. 


Worcester, Mass. 








2 


Manufacturer of ENGINE LATHES 
from 16 ro 48 in. swing. 


graph 
tion. 


ae W. FIFIELD, 








GEAR WHEELS & GEAR CUTTING. 





Send for Catalogue D. J. M. ALLEN, Presrpent. 
GEORGE B. GRANT, un 
666 Beverly Street, Boston. W. B. FRANKLIN, Vicre-PReEsIDENT 
J. B. Prerce, SECRETARY. 


KEY-SEATING 
MACHINES 


AND 


20-in. Drills a Specialty, 
Our Eey-Seating Machine 


will save enough in 60 
days’ use to pay first cost; 
no shop can afford to do 





Tor New Reduced PRICE LIST, Write to 


THE G. A. GRAY CO. 


sycamore & & Webster St., Cincimnati,0, 






















» GOULD z OecniancT | 
& § NEWARK,"N, J . E, GARVIN 8 Co., 
2 | 189 & 141 Centre St., New York, | 
j MACHINES nous 
F INCLUDING 
& Milling 
# Machines 
: Drill 
Presses, 


Hand 
Lathes, 


&. 


‘urns out 20 per 


*enBole}e—) 
aoy pues 


SCREW SLOTTER. 






without one, 
now nary d 
0 


We have 
for_ prompt 


shipment, both Key-Seat- 17 in. 
ing Machines and 20-inck La 6§ 20 
Drills, Send for Photo. a © 20 in. 


and Catalogue, 


w.P. DAVIS, 
NORTH BLOOMFIELD. XN. ¥, 


24/’x24"’ 





Planer, 





30'’x30 
THE BUFFALO STEEL FOUNDRY, BUEFALO, 
N. We 
ORDERS AND CORRESPONDENCE | PRATT & st Bibukall 
SOLICITED. Proprietors. 





The Stiles Machinist Tool Grinder. 
FOR GRINDING LATHE, PLANER AND OTHER TOOLS, 


THE STILES & PARKER PRESS C0. 


MIDDLETOWN, CONN. 
Branch Works and Office: 
203, 205, 207 Centre Street, corner of Howard, New York. 


J.M.CARPENTER: Seen riritriinrnnin I § 








epee tamea 
_— of. — 


PSeDIE 





PAWTUCKET.R. I. 














